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SECTION-A (MULTIPLE CHOICE QUESTIONS) 


If a rocket runs on a fuel (C,5;H39) and liquid oxygen, 
the weight of oxygen required and CO, released for 
every litre of fuel respectively are 

(Given : density of the fuel is 0.756 g/mL) 

(a) 1188 g and 1296 g (b) 2376 g and 2592 g 

(c) 2592 g and 2376 g (d) 3429 g and 3142 g 


Consider the following pairs of electrons 


. l 
A) ns Sack = m= m 


iF 
(ii) n = 3, l= 2, m = 1, m, = + — 
: l 
(B) a= A Ps Bs Bg 
R 1 
(ii) n = 3, 1=2, my = -l m=- — 
2 
l 
(©) (i) n= 4,1= 2, m= 2, m= +> 
l 


(i) a = 3.1 = 2, m= 2, mMm, = + ~ 


The pairs of electrons present in degenerate orbitals 
is/are 

(a) only (A) (b) only (B) 

(c) only (C) (d) (B) and (C). 


Match List-I with List-II: 


List-I List-II 
(A) [Ptc] (I) sp°d 
(B) BrF; (II) dsp 
(C) PCI; (III) dsp 
(D) [Co(NH3)¢]°* (IV) spd? 


Choose the most appropriate answer from the 
options given below. 


(a) (A)-(ID), (B)-(IV), (C)-(1), (D)-CUID 
(b) (A)-(IID, (B)-(IV), (C)-(1); (D)-CD 
(c) (A)-(IID, (B)-(1); (C)-QV), (D)-I) 
(d) (A)-(II), (B)-0), (C)-(IV), (D)-H) 
For a reaction at equilibrium 
l! 

A(g) = Big) t 
the relation between dissociation constant (K), 
degree of dissociation (a) and equilibrium pressure 
(p) is given by 


al? p- 


1/2 
(143.0. (1-a) 


| & P 
(b) K =———_- 
Gra? (1-0) 


(a) K= 


R 
() go VA 
3 y 
(1 +3] (1—«) 
3/2 
(d) K= (a p) 


1+0) =g 

Given below are two statements : 

Statement I : Emulsions of oil in water are unstable 

and sometimes they separate into two layers on 

standing. 

Statement II : For stabilisation of an emulsion, 

excess of electrolyte is added. 

In the light of above statements, choose the most 

appropriate answer from the options given below. 

(a) Both Statement I and Statement II are correct. 

(b) Statement I and Statement II are incorrect. 

(c) Statement I is correct but Statement II is 
incorrect. 

(d) Statement I is incorrect but Statement II is 
correct. 
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Given below are the oxides : 
Na,O, As ,O3, NO, NO and CLO- 
Number of amphoteric oxides is 


(a) 0 (b) 1 (c) 2 (d) 3 
Match List-I with List-II. 
List-I List-II 
(A) Sphalerite (I) FeCO, 
(B) Calamine (II) PbS 
(C) Galena (III) ZnCO, 
(D) Siderite (IV) ZnS 


Choose the most appropriate answer from the 
options given below. 

(a) (A)-(IV), (B)-(HD), (C)-(11), (D)-() 

(b) (A)-C(IV), (B)-(1), (C)-(ID, (D)- CI) 

(c) (A)-OD, (B)-(II), (C)-0), (D)-V) 

(d) (A)-(IID), (B)-QV), (C)-OD, (D)-() 


The highest industrial consumption of molecular 
hydrogen is to produce compounds of element 

(a) carbon (b) nitrogen 

(c) oxygen (d) chlorine. 


Which of the following statements are correct? 

(A) Both LiCl and MgCl, are soluble in ethanol. 

(B) The oxides Li,0 and MgO combine with excess 
of oxygen to give superoxide. 

(C) LiF is less soluble in water than other alkali 
metal fluorides. 

(D) Li,O is more soluble in water than other alkali 
metal oxides. 

Choose the most appropriate answer from the 

options given below. 

(a) (A) and (C) only 

(b) (A), (C) and (D) only 

(c) (B) and (C) only 

(d) (A) and (D) only 


Identify the correct statement for B,H, from those 

given below. 

(A) In B,Hg, all B-H bonds are equivalent. 

(B) In B,H¢, there are four 3-centre-2-electron 
bonds. 

(C) BH, is a Lewis acid. 

(D) B,H¢ can be synthesised from both BF; and 
NaBHy,. 

(E) B,H¢ is a planar molecules. 

Choose the most appropriate answer from the 

options given below. 
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12. 


13. 


14. 


15. 


(a) (A) and (E) only 
(b) (B), (C) and (E) only 
(c) (C) and (D) only 
(d) (C) and (E) only 


The most stable trihalide of nitrogen is 
(a) NF; (b) NCI, (c) NBr, (d) NI, 


Which one of the following elemental forms is not 
present in the enamel of the teeth? 
(a) Ca (b) P (c) F — (d) P” 


In the given reaction sequence, the major product 
"C8 r 
HN Br . 
C-H ay. pa. alcoholic _ 
S710 TSO, ? SO, -i ae Lnr L 


KOH 
— NO; 
(a) / \-c =E 
(b) oN _\—cH =i. 
(c) on Yo =C 


NO, 


NO, 
(a) [Son = CH, 


Two statements are given below: 

Statement I : The melting point of monocarboxylic 

acid with even number of carbon atoms is higher 

than that of with odd number of carbon atoms acid 

immediately below and above it in the series. 

Statement II : The solubility of monocarboxylic 

acids in water decreases with increase in molar 

mass. 

Choose the most appropriate option. 

(a) Both Statement I and Statement II are correct. 

(b) Both Statement I and Statement II are incorrect. 

(c) Statement I is correct but Statement II is 
incorrect. 

(d) Statement I is incorrect but Statement II is 

correct. 


Which of the following is an example of conjugated 
diketone? 


O 
l |l 
(a) CH, = =m CH, = CH;— CH, = C— CH, 


O 
(b) CH; — CH cH =O 
(c) o= 0 


18. 


19. 


20. 


O O 
aL 
GG ee 
S 
OCH, 
(i) NaCN 
(ii) OH™ 
eas : A 
(iii) Cyclohexanone Major 
(iv) H,, Ni Product 


Br 
The major product of the above reaction is 


OCH, OCH, 


(a) Butadiene-styrene copolymer 

(b) Melamine polymer 

(c) Neoprene 

(d) Poly-B-hydroxybutyrate-co-B-hydroxyvalerate 


A polysaccharide ‘X on boiling with dil.H,SO, 
at 393 K under 2-3 atm pressure yields ‘Y’. ‘Y’ on 
treatment with bromine water gives gluconic acid. 
‘X contains B-glycosidic linkages only. Compound 
X is 

(a) starch 
(c) amylose 


(b) cellulose 
(d) amylopectin. 


Which of the following is not a broad spectrum 
antibiotic? 

(a) Vancomycin (b) Ampicillin 

(c) Ofloxacin (d) Penicillin G 


During the qualitative analysis of salt with cation 
y+, addition of a reagent (X) to alkaline solution of 
the salt gives a bright red precipitate. The reagent 
(X) and the cation (y**) present respectively are 

(a) Dimethylglyoxime and Ni** 

(b) Dimethylglyoxime and Co”* 

(c) Nessler’s reagent and Hg** 

(d) Nessler’s reagent and Ni“ 


pA 


pp 


LI 


24. 


25. 


26. 


ef. 


28. 


SECTION-B (NUMERICAL TYPE QUESTIONS) 


Attempt any 5 questions out of 10. 


Atoms of element X form hcp lattice and those of 


element Y occupy Ž of its tetrahedral voids. The 


percentage of element X in the lattice is 
(Nearest integer) 


203() == 30(¢) 
At 300 K, ozone is fifty percent dissociated. The 
standard free energy change at this temperature and 
1 atm pressure is (-) J mol’. 

(Nearest integer) 
(Given : In 1.35 = 0.3 and R= 8.3 J K mol’) 


The osmotic pressure of blood is 7.47 bar at 300 K. 
To inject glucose to a patient intravenously, it has 
to be isotonic with blood. The concentration of 
glucose solution in g L™ is (Nearest 
integer) 

(Molar mass of glucose = 180 g mol” 

R = 0.083 L bar K mol”) 


The cell potential for the following cell 
Pt|H.)| H"(aqy|| Cu” (0.01 M)| Cur) is 0.576 V at 


298 K. The pH of the solution is | 
(Nearest integer) 


2.303RT 


(Given: E24 Icy = 0034 V and -= (0.06 V) 


C 


The rate constants for decomposition of acetalde- 
hyde have been measured over the temperature 
range 700-1000 K. The data has been analysed by 


| 10° 
plotting In k vs I graph. 


The value of activation 
energy for the reaction is f NO = -18.5 
-] Ink 
kJ mol `. 


(Nearest integer) 
(Given : R = 8.31 J K” mol”) 


D y 
T 


The difference in oxidation state of chromium in 
chromate and dichromate salts is 


In the cobalt-carbonyl complex : [Co (CO)sl, 
number of Co-Co-bonds is “X” and terminal CO 
ligands is “Y”. X + Y= 


A 0.166 g sample of an organic compound was 
digested with conc. H,SO, and then distilled with 
NaOH. The ammonia gas evolved was passed 
through 50.0 mL of 0.5 N H,SO,. The used acid 
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29. 


30. 


© 


required 30.0 mL of 0.25 N NaOH for complete 
neutralization. The mass percentage of nitrogen in 
the organic compound is 

Number of electrophilic centres in the given 
compound is 


CH,CN 


The major product ‘A 
sp” hybridized carbon atoms. 


of the following given 
reaction has 


2,7-Dimethyl-2,6-octadiene HY A 
Major product 


SOLUTIONS 


45 | | 


For 1 mole of C)5H39 , * moles of O,9) is required 
2 


and 15 moles of CO ,,) has been released. 


As the density of C,5;H39 is 0.756 g/mL, 
hence 1 L or 1000 mL contains 756 g of C)5H30. 


756 
Moles of C15;H3ọ = ia 3.6 moles 


1 mol of C,;H39 required = mol of O3. 


45 
So, 3.6 moles of C)5H39 required — — x 3.6 
mol of O3. 


45 
Mass of O, required = T xX3.6 X 32=2592 g 


Moles of CO, released = 15 x 3.6 mol 

Mass of CO, released = 15 x 3.6 x 44 = 2376 g 

(b): A has 3p and 3d electrons. 

B has both 3d electrons. 

C has 4d and 3d electrons. 

As B has both electrons from 3d-orbital so these are 
from degenerate orbitals. 


(b): [PtCl,]* dsp” 
BrF. spd 
PCl; spd 
[Co(NH3),]°** dsp 


(b) 


(c): For stabilisation of an emulsion, emulsifying 
agents that are usually added are proteins, gums etc. 
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10. 


11. 


iz 


13. 


(b): Acidic oxide CLO, 
Basic oxide Na,O 
Neutral oxide NO, NO 
Amphoteric oxide As,O3 

(a): Sphalerite Zns 

Calamine ZnCO, 
Galena PbS 
Siderite FeCO, 


(b): The highest industrial consumption of molecular 
hydrogen is in the synthesis of ammonia (compound 
of nitrogen) which is used in the manufacture of 
nitrogenous fertilizers. 

N, + 3H, —> 2NH; 


(a): LiCl and MgCl, are soluble in ethanol due to 
their polar nature and covalent character. 

Li,O and MgO do not form superoxide. 

LiF is least soluble in water as compared to other 
alkali metal fluorides. 

Li,O has very high lattice enthalpy hence it is less 
soluble as compared to other alkali metal oxides. 


H H, S P gl 


M 


(c): B) 97° B 


H . ege ° H 
(3c - 2e bond) 
All B—H bonds are not equal in B,He. 
Preparation of BH, : 
3NaBH, + ABF- S 3NaBF, + 2B,H, 


| 450 K 
It is a Lewis acid. 


(a): NF; is the only halide of nitrogen that is 
stable due to 2p-2p overlapping so, there is better 
overlapping. 


(b): Enamel is comprised of the phosphate mineral 
[3Ca3(PO,)5-CaF] which contains Ca**, P°* and 
~, P°* is not present in the enamel of the teeth 


< : 


Br,/A D 
—_ 
n aa 
= CH, 
È alc. KOH 


NO, 
(C) 


HNO; , 
—= 7 


F 
(b): HS0 


14. 


15. 


16. 


Lis 


18. 


19. 


(a): Melting points of carboxylic acids having 
even number of carbon atoms are greater than odd 
number as the carboxylic acids fit into the crystal 
lattice more strongly. Hence they have higher melting 
points and solubility decreases with increase in 
molecular mass as hydrocarbon part is hydrophobic 
in nature. 


(c): Conjugated means alternate single and double 


bonds. 


o= =o it has alternate double and single 


bonds. 
OCH, OCH, OCH, ?O 


“om Oo” -C 
B CN 


r 


(d): 
a 
Ch. GH = CH, =CO0H + 
3-Hydroxybutanoic acid 
p 
3-Hydroxypentanoic acid 


Ester linkage 
(PHBV) 


(b): Glucose gives gluconic acid with treatment 
with Br, water hence, Y is glucose. 

Cellulose is a polymer of B-D-glucose containing 
1,4-glycosidic linkage. So, X is cellulose. 

(d): The antibiotic which are effective over a wide 
range of both gram-positive and gram-negative 
bacteria are called broad spectrum antibiotics. For 
example, chloramphenicol, vancomycin, ofloxacin, 
ampicillin, etc. 


For the 


SCIENTIST i: 
N 


Polymers for a sustainable environment and green energy!! 
here is a worldwide race to find cleaner ways to supply the energy 
needs for modern life. One promising technology known as polymer 

electrolyte membrane fuel cells (PEMFC) is currently limited by degradation 
and cracking of the membrane electrodes. Their sensitivity to water vapour 
is the major challenge. Recently, researchers from China examined how 
the problem is caused by repetitive humidity changes, rather than simply 
by water itself. 

PEMFC systems combine hydrogen fuel with oxygen to generate electrical 

energy, releasing water as the only end product. The hydrogen can be 

generated by splitting water into hydrogen and oxygen. That initial step 
requires energy, but great progress is being made in powering it with 
solar or other renewable energy sources. 

Existing PEMFC systems rely on membrane electrodes built from synthetic 

polymers and carbon-based support material carrying metal catalysts. The 

catalysts promote the removal of electrons from hydrogen molecules. 

These electrons are channeled through the external circuit, powering 

any attached appliance. Hydrogen ions (H*) produced by the removal of 

electrons trom hydrogen molecules are transferred through the electrodes 
and membrane, eventually recombining with electrons and oxygen from 
the air, forming water. 

The polymer part of the combined membrane and catalyst assembly 

has a mixture of electrically neutral regions and electrically charged — 

“lonised’ — groups attached to the molecular backbone. This forms a 

structure called an ionomer. 


The key problem causing degradation of the membranous catalyst layers 
is the formation and spread of cracks as the fuel cells run through cycles 
of activity. This has been appreciated for some time, but the mechanisms 
behind the problem have been unclear. 


The research team examined the effect of changes in humidity and 
temperature on the performance of a PEMFC system. Such changes are 
likely to occur during the routine operation of a PEMFC as it cycles through 
periods of operation and times being switched off or on standby. The studies 
revealed that cycling between low and high temperatures accompanied 
by low and high humidity promotes the formation and spread of cracks. 
Crucially, they also found that undesirable relocation of the ionomers plays 
a key role in membrane degradation. This migration and aggregation of 
ionomer molecules encourages pre-existing and beneficial small voids in 
the structure to grow into larger and more damaging cracks. 


So the degradation of the catalyst layer is related to ionomer migration 
induced by humidity changes,” says one of the researchers. 


Having identitied a major reason behind the problematic cracking, the 
next challenge is to find ways to avoid it. 

The researchers themselves suggest searching for modified ionomers 
that display a consistent level of water retention at different humidity 
levels. This would be expected to avoid the changes in water content 
that presumably drive the jonomer migration that itself leads to cracking. 
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20. (a): Ni** 
(DMG). 
Ni** + DMG —> [Ni(DMG),] 

Red coloured ppt. 

21. (43) : Number of atoms in hcp unit cell = 6 
So, X atoms = 6 
Number of tetrahedral voids = 2x N=2x6=12 


Y atoms = - x12=8 
Formula is XY or X3Y, 


3 
Percentage of X = = x 100 = 42.86% = 43% 


Initial moles l 0 
ae 5 
At equilibrium 1-0.5 —XQ.5 
= 0.5 mol =0.75 mol 2 
0.5 2 0.75 3 
Po =— x P=-; Po —— KPa i 
3 1.25 5 2 1.25 5 
(as P= 1 atm) 
3 [2 
(Po ) E ad 
pee 235 


mo Of 


AG’? = -RT Ink, = -8.3 x 300 In1.35 
= -8.3 x 300 x 0.3 = -747 J/mol 
23. (54): n = 7.47 bar 
Tblooq Should be = 7.47 bar 
m= CRI 
Tw 747 
RT 0.083 x 300 
Concentration in g/L = 0.3 x 180 = 54 g/L 


= 0.3 mol/L 


24. (5): Reaction of the piven cell can be written as: 


Hafo) + Cu (aq) = 2H* (aq) + Cu.) 
According to Nernst equation 
0.06, [H+] 


Even = Ecett - — 108 ca? 
F cell = E eaiail - E pode = 0.34 - 0 = 0.34 V 
0.06. BY 
= 0.34- —— lo 
oe 23 © 001 
1i 
0.576 — 0.34 =— 0.03 log ——— 
0.236 (Ht; 
2 =—log 
0.03 0.01 
7.87 = -2 log[H’] + log 0.01 
7.87 =2pH-2 
2 pH = 9.87 => pH = 4.935 = 5 


E 
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gives red colour with dimethyl glyoxime 


25. (154) : According to Arrhenius equation 
t = Ao FalRT 


E 
In k = In A — — 
RT 


For plot In k vs - ; Slope = -E,/R 
But for plot between In k and 10°/T 


-B 
Slope = =—18.5 


1000R 
E, = 18.5 x 8.31 x 1000 = 154 kJ 


26. (0): Chromate ion, Cro, ; 
Let the oxidation state of Cr be x. 
Then x + 4(-2) = -2 => x=+6 
Dichromate ion, Cr,03"; 
Then, 2x + 7(-2)=-2 = x=+6 
So, difference in their oxidation state is zero. 


1 
OC $ CO 
27. (7): OC > -£ ‘CO 
OC C CO 
| 
O 


Number of Co — Co bond (X) = 1 
Number of terminal CO bonds (Y) = 6 
X+Y=7 
28. (63) : Given: 


Distilled with 


Organic compound + conc. H,SO, > NH, 


Pass through 


Complete neutralization with 
50 mL of 0.5 N H2504 


30 mL of 0.25 N NaOH 


Milli eq. of NH; = Milli. eq. of conc. H,SO, used 
= Milli eq. of NaOH 
= 30 x 0.25 = 7.3 

Gram of nitrogen = 7.5 x 14 x 10° = 0.105 g 


0.105 
% of nitrogen = ——— x 100 = 63.25% 
0.166 


29. (3) 


30. (2): WNBA 
We ae 


2, 7-Dimethyl-2,6 octadiene 


© 


Exam Held 
< on 
> 17" July 


SOLVED PAPER 2022 
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8 NCERT Fingertips (XI) 70 236 24 NEET Champion (XI) 187 66 
i NE Ait a a at ai 28 NCERT Fingertips (XII) 64 83 
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18 NCERT Fingertips (XI) 1 156 Š NEET Guide (XII) ae 
20 NEET Champion (XI) 182 260 47 NEET Guide (XI) 80 40 
21 NEET Champion (XI) 161 233 48 NEET Guide (XII) 176 254 
and more such questions ...... 
SECTION -A NH, 
1. Identify the incorrect statement from the following. (d) , HCI, heating 
(a) Alkali metals react with water to form their 
hydroxides. Match List-I with List-II. 
(b) The oxidation number of K in KO, is +4. List-II 
(c) Ionisation enthalpy of alkali metals decreases absorbent tor carbon dioxide 
trom top to bottom in the gronp. Tectrochemical cells 
(d) Lithium is the strongest reducing agent among poimia — 
ae ee (iii) | coolant in fast breeder reactors 
the alkali metals. lcs | Gv) | 3 ) 1 | 
D) |Cs_|(iv 
2. The IUPAC name of an element with atomic (D) | GV) p 
number 119 is Choose the correct answer from the options given 
_ a _ below: 
(a) ununennium (b) unnilennium AYAN TH E. TEA ~ Bae CT - E 
(c) unununnium (d) ununoctium. (a) {A) (iv), Pl - (i), ( ) - Gits ( ) - Gi) 
| ne | (b) (A) -(iii), (B) - (iv), (C) - Gi), (D) - (G) 
3. Which of the following is suitable to synthesize 


chlorobenzene? 
(a) Benzene, Cl,, anhydrous AlCl, 
(b) Phenol, NaNO,, HCl, CuCl 


(c) JACI 


(c) (A) -(i), (B) - (iii), (C) - v} (D) - (ii) 

(d) (A) -(ii), (B) - (ili), (C) - (i), (D) - Civ) 

Given below are two statements: one is labelled as 
Assertion (A) and the other is labelled as Reason (R). 
Assertion (A) : ICI] is more reactive than I,. 
Reason (R) : I — Cl bond is weaker than I — I 
bond. 


CHEMISTRY TODAY | AUGUST ‘22 13) 


© 


In the light of the above statements, choose the 

most appropriate answer from the options given 

below: 

(a) Both (A) and (R) are correct and (R) is the 
correct explanation of (A). 

(b) Both (A) and (R) are correct but (R) is not the 
correct explanation of (A). 

(c) (A) is correct but (R) is not correct. 

(d) (A) is not correct but (R) is correct. 

Given below are two statements: one is labelled as 

Assertion (A) and the other is labelled as Reason 

(R). 

Assertion (A) : In a particular point defect, an ionic 

solid is electrically neutral, even if few of its cations 

are missing from its unit cell. 

Reason (R) : In an ionic solid, Frenkel defect arises 

due to dislocation of cation from its lattice site 

to interstitial site, maintaining overall electrical 

neutrality. 

In the light of the above statements, choose the 

most appropriate answer from the options given 

below: 

(a) Both (A) and (R) are correct and (R) is the 
correct explanation of (A). 

(b) Both (A) and (R) are correct but (R) is not the 
correct explanation of (A). 

(c) (A) is correct but (R) is not correct. 

(d) (A) is not correct but (R) is correct. 


Given below are two statements: 

Statement-I : The boiling points of aldehydes 

and ketones are higher than hydrocarbons of 

comparable molecular masses because of weak 

molecular association in aldehydes and ketones due 

to dipole-dipole interactions. 

Statement-II : The boiling points of aldehydes 

and ketones are lower than the alcohols of similar 

molecular masses due to the absence of H-bonding. 

In the light of the above statements, choose the 

most appropriate answer from the options given 

below: 

(a) Both statement-I and statement-II are correct. 

(b) Both statement-I and statement-II are incorrect. 

(c) Statement-I is correct but statement-II is 
incorrect. 

(d) Statement-I is incorrect but statement-II is 
correct. 
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8. 


10. 


l1. 


Choose the correct statement. 

(a) Diamond and graphite have two dimensional 
network. 

(b) Diamond is covalent and graphite is ionic. 

(c) Diamond is sp” hybridised and graphite is sp 
hybridised. 

(d) Both diamond and graphite are used as 


lubricants. 
Match List-I with List-II. 
List-I List-II 
(Drug class) rug molecule) 


(D 
(iii) 
(iv) 


(A) 
(B) 
(C) 


Analgesics | (iii) | Cimetidine 
(D) | Antimicrobials | (iv) |Seldane 


Choose the correct answer from the options given 

below: 

(a) (A) -(iii), (B) - (i), (C) - (iv), (D) - Q) 

(b) (A) -(iii), (B) - (iv), (C) - Gi), (D) - (i) 

(c) (A) -(), (B) - Gv), (C) - (ii), (D) - (iii) 

(d) (A) -(iv), (B) - Gii), (C) - (i), (D) - Gi) 

Match List-I with List-II. 
List-I 

(Products formed) 


List-II 
(Reaction of carbonyl 
compound with) 


RNH, 
Schiff’s base Alcohol 


Choose the correct answer from the options given 
below: 

(a) (A) -(ili), (B) - (iv), (C) - Gi), (D) - G) 

(b) (A) -(ii), (B) - (aii), (C) - (iv), (D) - 0) 

(e) (A) -(i), (B) - (iii), (C) - Gi), (D) - (iv) 

(d) (A) -(iv), (B) - (iti), (C) - Gi), (D) - (i) 

Given below are two statements: 

Statement-I : Primary aliphatic amines react with 
HNO, to give unstable diazonium salts. 
Statement-II : Primary aromatic amines react with 
HNO, to form diazonium salts which are stable 
even above 300 K. 

In the light of the above statements, choose the 
most appropriate answer from the options given 
below: 

(a) Both statement-I and statement-II are correct. 
(b) Both statement-I and statement-II are incorrect. 


12. 


13. 


14. 


15. 


(c) Statement-I is correct but statement-II is 
incorrect. 

(d) Statement-I is incorrect but statement-II is 
correct. 


Given below are two statements: 

Statement-I : In the coagulation of a negative sol, 

the flocculating power of the three given ions is in 

the order : Al’* > Ba** > Na’. 

Statement-II : In the coagulation of a positive sol, 

the flocculating power of the three given salts is in 

the order : NaCl > Na,SO, > Na,PO,. 

In the light of the above statements, choose the 

most appropriate answer from the options given 

below: 

(a) Both statement-I and statement-II are correct. 

(b) Both statement-I and statement-II are incorrect. 

(c) Statement-I is correct but statement-II is 
incorrect. 

(d) Statement-I is incorrect but statement-II is 
COTTET. 


Given below are two statements: 

Statement-I : The boiling points of the following 

hydrides of group 16 elements increases in the 

order: 

H,O < HS < H,Se < H, Te. 

Statement-II : The boiling points of these hydrides 

increase with increase in molecular mass. 

In the light of the above statements, choose the 

most appropriate answer from the options given 

below: 

(a) Both statement-I and statement-II are correct. 

(b) Both statement-I and statement-II are incorrect. 

(c) Statement-I is correct but statement-II is 
incorrect. 

(d) Statement-I is incorrect but statement-II is 
correct. 


In one molal solution that contains 0.5 mole of a 
solute, there is 

(a) 500 mL of solvent (b) 500 g of solvent 

(c) 100 mL of solvent (d) 1000 g of solvent. 


Which of the following statements is not correct 

about diborane? 

(a) There are two 3-centre-2-electron bonds. 

(b) The four terminal B - H bonds are two centre 
two electron bonds. 

(c) The four terminal hydrogen atoms and the two 
boron atoms lie in one plane. 

(d) Both the boron atoms are sp hybridised. 


16. Match List-I with List-II. 


17. 


18. 


19. 


20. 


PAE 


List-I List-II 
(Hydrides) (Nature) 


(A) 


Choose the correct answer from the options given 

below: 

(a) (A) -(iv), (B) - G), (C) - Gi), (D) - (iti) 

(b) (A) -Gii), (B) - (i), (C) - Gi), (D) - (iv) 

(c) (A) -(i), (B) - (ii), (C) - Civ), (D) -(iii) 

(d) (A) -(ii), (B) - Gii), (C) - Gv), (D) - (i) 

The incorrect statement regarding chirality is 

(a) Syl reaction yields 1 : 1 mixture of both 
enantiomers 

(b) the product obtained by S,2 reaction of 
haloalkane having chirality at the reactive site 
shows inversion of configuration 

(c) enantiomers are superimposable mirror images 
of each other 

(d) a racemic mixture shows zero optical rotation. 


The pH of the solution containing 50 mL each of 
0.10 M sodium acetate and 0.01 M acetic acid is 
[Given : pK, of CH,COOH = 4.57] 
(a) 5.57 (b) 3.57 (c) 4,57 
The IUPAC name of the complex 
[Ag(H,O),][Ag(CN).] is 

(a) dicyanidosilver(II) diaquaargentate(II) 
(b) diaquasilver(II)dicyanidoargentate(II) 
(c) dicyanidosilver(I) diaquaargentate(I) 
(d) diaquasilver(I)dicyanidoargentate(1). 


(d) 2.57 


Which compound amongst the following is not an 
aromatic compound? 


(a) U \ (b) 
6 ’ 

(c) \/ (d) 
V 


The Kjeldahl’s method for the estimation of nitrogen 
can be used to estimate the amount of nitrogen in 
which one of the following compounds? 

NO, 


(a) 


a“ 
o) {| 
N 
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bhi 


23. 


24. 


£9. 


26. 
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The incorrect statement regarding enzymes is 

(a) enzymes are biocatalysts 

(b) like chemical catalysts enzymes reduce the 
activation energy of bio processes 

(c) enzymes are polysaccharides 

(d) enzymes are very specific for a particular 
reaction and substrate. 

Gadolinium has a low value of third ionisation 

enthalpy because of 

(a) small size 

(b) high exchange enthalpy 

(c) high electronegativity 

(d) high basic character. 

Which amongst 

statement? 

(a) The bond orders of O+, O,, OF and O% are 2.5, 
2, 1.5 and 1, respectively. 

(b) C, molecule has four electrons in its two 
degenerate mt molecular orbitals. 

(c) H> ion has one electron. 

(d) O, ion is diamagnetic. 


the following is incorrect 


Given b elow are half-cell reactions: 
MnO, + 8H* + 5e —> Mn” + 4H,O; 
EMn2+/MnO¢ = —1.510 V 


— > o | 


Will the permanganate ion, MnO, liberate O, from 
water in the presence of an acid? 
(a) Yes, because E? = +0.287 V 
(b) No, because E°..., = -0.287 V 


(c) Yes, because E? sy = +2.733 V 
(d) No, because E? = -2.733 V 


C 
Which of the following P-V curve represents 
maximum work done? 


Isothermal 


Isothermal 


(a) b) 
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28. 


29. 


Isothermal Isothermal 


(e) (d) ¥ 


V V 


Given below are two statements: 

Statement-I : The acidic strength of monosubsti- 

tuted nitrophenol is higher than phenol because of 

electron withdrawing nitro group. 

Statement-II : o-Nitrophenol, m-nitrophenol and 

p-nitrophenol will have same acidic strength as 

they have one nitro group attached to the phenolic 

ring. 

In the light of the above statements, choose the 

most appropriate answer from the options given 

below: 

(a) Both statement-I and statement-II are correct. 

(b) Both statement-I and statement-II are incorrect. 

(c) Statement-I is correct but statement-II is 
incorrect. 

(d) Statement-I is incorrect but statement-II is 
correct. 


The given graph is a representation of kinetics of a 
reaction. 


Constant 
Temperature T 


X 

The y and x axes for zero and first order reactions, 

respectively are 

(a) zero order (y = concentration and x = time), 
first order (y = t,,, and x = concentration) 

(b) zero order (y = concentration and x = time), first 
order (y = rate constant and x = concentration) 

(c) zero order (y = rate and x = concentration), first 
order (y = t; and x = concentration) 

(d) zero order (y = rate and x = concentration), first 
order (y = rate and x = t;n) 


Identify the incorrect statement from the following. 

(a) All the five 5d orbitals are different in size when 
compared to the respective 4d orbitals. 

(b) All the five 4d orbitals have shapes similar to 
the respective 3d orbitals. 

(c) In an atom, all the five 3d orbitals are equal in 
energy in free state. 

(d) The shapes of d,,, d,, and d_,, orbitals similar 
to each other; and d,2_ ,2 and d, are similar to 
each other. 
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30. 


31. 


32. 


33. 


34. 


35. 


18, 


RMgX + CO, “25 Y —— RCOOH 


ether 
What is Y in the above reaction? 


(a) RCOO Mg X (b) RCO Mg X 
(c) RCOO X` (d) (RCOO),Mg 
Amongst the following which one will have 
maximum lone pair-lone pair electron repulsions? 
(a) CIF, (b) IF, (c) SF, (d) XeF, 
Which one is not correct mathematical equation 
for Daltons Law of partial pressure? Here p = total 
pressure of gaseous mixture 
(a) P= pi + P2 + Ps 
RT RT RT 

(b) p=n, +m atn 
(c) p; = xp, where p; = partial pressure of i gas 

x, = mole fraction of i gas in gaseous mixture 
(d) p; = x,p?, where x, = mole fraction of i” gas in 

gaseous mixture, p? = pressure of i gas in pure 

state 


Which statement regarding polymers is not correct? 

(a) Elastomers have polymer chains held together 
by weak intermolecular forces. 

(b) Fibres possess high tensile strength. 

of 

repeatedly softening and hardening on heating 

and cooling respectively. 


(c) Thermoplastic polymers are capable 


(d) Thermosetting polymers are reusable. 

What mass of 95% pure CaCO, will be required to 
neutralise 50 mL of 0.5 M HCl solution according 
to the following reaction? 

CaCO; is) + 2HCh ag) — CaCl (ag) T COo) T 2H-O (p 
(Calculate upto second place of decimal point.) 

(a) 1.25g (b) 1.32 g 

(c) 3.65g (d) 9.50 g 

At 298 K the standard electrode potentials of 
Cu** / Cu, Zn**/ Zn, Fe**/ Fe and Ag*/Ag are 
0.34 V, -0.76 V, -0.44 V and 0.80 V respectively. 
On the basis of standard electrode potential, predict 
which of the following reaction cannot occur? 

(a) CuSO (ag) T ZN.) —— ZnSO 4(aq) + Cu.) 

(b) CuSO 4 (aq) + Fe.) —? FeSO 4a) T Cus) 

(c) FeSO4(aq) + Ang — ZnSO gag) + Feo 

(d) 2CuSO 4 (aq) + 2A.) > 2Cu,) T Ag2S0 4(aq) 
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SECTION - B 


Attempt any 10 questions out of 15. 


36. Which one of the following is not formed when 


37. 


38. 


39. 


acetone reacts with 2-pentanone in the presence of 
dilute NaOH followed by heating? 
O CH, 


(a) 


CH, O 


For a first order reaction A —— Products, initial 
concentration of A is 0.1 M, which becomes 0.001 
M after 5 minutes. Rate constant for the reaction in 
min”? is 

(a) 1.3818 (b) 0.9212 (c) 0.4606 
3029 = 203%) 

For the above reaction at 298 K, K, is found to be 
3.0 x 10”. If the concentration of O, at equilibrium 
is 0.040 M then concentration of O, in M is 

(a) 4.38 x10 (b) 1.9x 10° 

(c) 2.4x 10” (d) 1.2 x 10” 


(d) 0.2303 


The product formed from the following reaction 
sequence is 


(i) LiAIH,, H,O 
-= (ii) NaNO, + HCl 
(iii) H,O 


40. 


41. 


42. 


43. 


44. 


Match List-I with List-II. 


List -I List-II 
_ (Ores) (Composition) 


Calamine 


[AL(OH),Si,0;] | 


Choose the correct answer from the options given 

below : 

(a) (A) -(i), (B) -(ii), (C) -Gii), (D) -(iv) 

(b) (A) -(iii), (B) -G), (C) -(ii), (D) -(iv) 

(c) (A) -(Gii), (B) -(i), (C) -Giv), (D) -Gi) 

(d) (A) -(i), (B) -Gii), (C) -(ii), (D) -(iv) 

Given below are two statements : 

Statement I : In Lucas test, primary, secondary and 

tertiary alcohols are distinguished on the basis of 

their reactivity with conc. HCl + ZnCl,, known as 

Lucas Reagent. 

Statement II : Primary alcohols are most reactive 

and immediately produced turbidity at room 

temperature on reaction with Lucas Reagent. 

In the light of the above statements, choose the 

most appropriate answer from the options given 

below. 

(a) Both statement I and statement II are correct. 

(b) Both statement I and statement II are incorrect. 

(c) Statement I is correct but statement II is 
incorrect. 

(d) Statement I is incorrect but statement II is 
correct. 

Find the emf of the cell in which following reaction 

takes place at 298 K. 

Ni, + 2Ag* (0.001 M) — Ni” (0.001 M) + 2Ag,, 


2.o03RT 
Given that Ey = 10.5 V, = 0.059 at 298 K) 
(a) 1.0385 V (b) 1.385 V 
(c) 0.9615 V (d) 1.05 V 


Compound X on reaction with O, followed by 
Zn/H,O gives formaldehyde and 2-methylpropanal 
as products. The compound X is 

(a) 3-methylbut-l-ene (b) 2-methylbut-1l-ene 
(c) 2-methylbut-2-ene (d) pent-2-ene. 

In the neutral or faintly alkaline medium KMnO, 
oxidises iodide into iodate. The change in oxidation 
state of manganese in this reaction is from 

(a) +7 to +4 (b) +6 to +4 

(c) +7 to +3 (d) +6 to +5 


45. Copper crystallises in fcc unit cell with cell edge 
length of 3.608 x 10 cm. The density of copper is 
8.92 g cm”. Calculate the atomic mass of copper. 
(a) 63.1 u (b) 31.55 u 
(c) 60u (d) 65u 

46. A 10.0 L flask contains 64 g of oxygen at 27°C. 
(Assume O, gas is behaving ideally). The pressure 
inside the flask in bar is 
(Given R = 0.0831 L bar K mol`’) 

(a) 2.5 (b) 498.6 (c) 49.8 (d) 4.9 

47. If radius of second Bohr orbit of the He” ion is 

105.8 pm, what is the radius of third Bohr orbit of 


Li" ion? 
(a) 158.7 pm (b) 15.87 pm 
(c) 1.587 pm (d) 158.7 A 


48. The order of energy absorbed which is responsible 
for the colour of complexes 
(A) [Ni(H,0),(en),]" 
(B) [Ni(H,O),(en)]** and 
(C) [Ni(en)5]** 
is 
(a) (A) > (B) > (C) (b) (C) > (B) > (A) 
(c) (C) > (A) > (B) (d) (B) > (A) > (C) 
49. The correct IUPAC name of the following 


compound is 
OH 


Cl 
AKA, 


(a) 1-bromo-5-chloro-4-methylhexan-3-ol 
(b) 6-bromo-2-chloro-4-methylhexan-4-ol 
(c) 1-bromo-4-methyl-5-chlorohexan-3-ol 
(d) 6-bromo-4-methyl-2-chlorohexan-4-ol. 
50. The pollution due to oxides of sulphur gets 
enhanced due to the presence of 
(A) particulate matter 
(B) ozone 
(C) hydrocarbons 
(D) hydrogen peroxide 
Choose the most appropriate answer from the 
options given below : 
(a) (A), (D) only (b) (A), (B), (D) only 
(c) (B), (C), (D) only (d) (A), (C), (D) only 


SOLUTIONS 


1. (b): The superoxide species (KO,) is represented 
as O3, since the compound is neutral, therefore the 
oxidation state of potassium is +1. Remaining all the 
given statements are correct. 
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2. (a): The IUPAC name of an element with atomic 
number 119 is ununennium. 

3. (a): Arenes react with halogens in the presence of a 
Lewis acid like anhydrous FeCl,, FeBr, or AlCl, to yield 
haloarenes, e.g., 


Anhy. AlCl, 
+ CL ———~> 


Benzene Chlorobenzene 
4. (d): 


Element/ ——— 


Electrochemical Cells Cells 


| Coolant in fast breeder 
| reactors 


KOH ` Absorbent for carbon 
' dioxide | 
Photoelectric cell 


5. (a): In general, interhalogen compounds are more 
reactive than halogens (except fluorine). This is because 
X-X’ (ICl) bond in interhalogens is weaker than X-X 
(I-I) bond in halogens except F-F bond. 


6. (b): Frenkel defect is shown by ionic solids. The 
smaller ion (usually cation) is dislocated from its 
normal site to an interstitial site. It creates a vacancy 
defect at its original site and an interstitial defect at its 
new location. 


7. (a): Both the given statements are correct. 


8. (c) :In diamond each carbon atom undergoes sp” 
hybridisation and linked to four other carbon atoms 
by using hybridised orbitals in tetrahedral fashion. In 
graphite, each carbon atom in hexagonal ring undergoes 
sp’ hybridisation and make three sigma bonds with 
three neighbouring carbon atoms. Fourth electron 
forms a 1-bond. 


9. (b): Antacids (A) - Cimetidine (iii) 


Antihistamines (B) - Seldane (iv) 
Analgesics (C) - Morphine (ii) 
Antimicrobial (D)  - Salvarsan (i) 
10. (d): Aldehydes react with HCN to give 
cyanohydrin. 


Aldehydes react with alcohol to form acetal. 

Aldehydes react with amine to give Schiff ’s base. 
Aldehydes react with NH,OH to give oxime. 

11. (c) : Primary aliphatic amines react with nitrous 


acid to form aliphatic diazonium salts which are 
unstable while aromatic amines react with nitrous acid 


20, 
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at low temperature (273-278 K) to form diazonium 
salts, a very important class of compounds used for 
synthesis of a variety of aromatic compounds. 


12. (c):In the coagulation of a positive sol, the 
flocculating power is in the order : PO; > SOȚ > CI 
or, NaCl < Na,SO, < Na,PO, 


13. (b): HO HS HSe_ H,Te 
B.pt.: 373K 213K 232K 269K 


Number of moles of solute 
14. (b) : Molality (m) = ————_____LLlCcCYC 

Mass of solvent in kg 
Let amount of solvent be x g. 


j= 54=500¢ 
X 


1000 
15. (d) : In diborane (B,H,), each boron (B) atom uses 
sp’ hybrid orbitals for bonding. 


16. (a): MgH, - Ionic hydride 


GeH, - Electron precise hydride 
B,H, - Electron deficient hydride 
HF - Electron rich hydride 


17. (c) : Enantiomers are non-superimposable mirror 
images of each other. Enantiomers possess identical 
physical properties namely, melting point, boiling 
point, refractive index, etc. They only differ with 
respect to the rotation of plane polarised light. If one 
of the enantiomer is dextrorotatory, then other will be 
laevorotatory. 


18. (a) : It is an acidic buffer. 
For acidic buffer, 


[Salt] 0.1 
H = pK.+lo = 457 + loge — 
oe [Acid 5 Jol 


= 4.57 + log 10 = 4.57 + 1 = 5.57 
19. (d) 


20. (d) : Compound (d) is not an aromatic compound 
as reflected by the non planarity of the methylene bridge 
(—CH,—) with respect to other atoms. However, 
tropylium cation is aromatic due to planarity. 

21. (c) : Kjeldahl method is not applicable to 
compounds containing nitrogen in nitro group, azo 
groups and nitrogen present in the ring (e.g., pyridine). 
22. (c) : Enzymes are protein molecules of high 
molecular mass and form colloidal solutions in water. 
23. (b):Due to high exchange enthalpy, Gd°*(4f’) 


acquires extra stability and has low third ionisation 
enthalpy. 


24. (d):O} : Ols°o*1s°02s°0*2s"o2p, 12p, = T2p, 
T* 2p. 
Due to the presence of one unpaired electron, O3 is 


paramagnetic in nature. 


25. (a): E = E akade Erode 


= 1.510 - 1.223 = +0.287 


As E. is positive, hence the reaction is feasible. 


26. (b) 


27. (c) : Electron withdrawing groups (e.g., -NO.) 
stabilise the phenoxide ion more by dispersing the 
negative charge relative to phenol (i.e. release of proton 
becomes easy) and thus, increase the acidic strength 
of phenols. The particular effect is more when the 
substituent is present on o- and p-positions than in 
m-position to the phenolic group. Thus, acidic strength 
of nitrophenols decreases in the order : 

p-nitrophenol > o-nitrophenol > m-nitrophenol > phenol. 


28. (c): 
Rate | nal 


Concentration—> Concentration > 
Zero order reaction First order reaction 


29. (d) : The shapes of d,,, d,» d,, and d,2_,2 are similar 
to each other, whereas that of d2 is different from 
others. All five 3d-orbitals are equivalent in energy. The 
d-orbitals for which n is greater than 3 (4d, 5d, ...) also 
have shapes similar to 3d-orbital but differ in energy 
and size. 


30. (a): 


Ho ZO 
— >R- 


OH 


Dry ether ZO 
RMgX + COs R-CO_, 
OM 
(Y) 84 
31. (d): CIF,, IF; SF, and XeF, contain 2, 1, 1 and 3 
lone pairs of electrons on the central atom respectively. 
Hence, XeF, has maximum lone pair-lone pair 


repulsions. 
32. (d) 


33. (d) : Thermosetting polymers on heating undergoes 
extensive cross-linking and becomes infusible. Hence, 
these cannot be reused. 


34. (b) : Volume of HCI = 50 mL = 0.05 L 
Molarity of HCl = 0.5 M 

Moles of HCl = 0.05 x 0.5 = 0.025 moles 
CaCO, + 2HCl——> GaCl, + CO, + H,O 


For 2 moles of HCl, CaCO, required = 1 mole 
For 0.025 moles of HCl, CaCO, required 


0.025 
= a moles 


0.025 


Mass of CaCO, required = 100 x = 1.25 g 


For 95% pure CaCO,, mass of CaCO, required 


= -2 x100g = 1.315 g = 1.32 g 
5 


35. (d): The values of standard reduction potential of 
Cu and Ag suggest that Cu would undergo oxidation 
(lower reduction potential) and Ag would undergoes 
reduction (higher reduction potential). Hence, the 
feasible cell reaction will be 

Cu + 2Ag* —> Cu” + 2Ag 


36. (b): When acetone reacts with 2-pentanone in the 
presence of dil. NaOH, following products are formed: 


| | 
CH.—C—CH, + CH;-C—CH;—-CH,—CH, 
Acetone 2-Pentanone 
{ail NaOH, A 


| 
CH,— c= CH—C—CH;-CH;-CH, 
CH, , 
| 
CH;~C=CH—C~CH; 


CH, 
+ 


| 
CH;~CHs~ CH; ¢=CH— C—CHs~ CH; CH, 
H,C 


+ 
| 
CH;~CH;—CHs- C=C —C— CH, 
H,C CH,CH, 
+ 


| 
CH;-=C—C—CH; 
H,C CH,CH, 


37. (b) : For a first order reaction, 


, 2.303 0.1 
p= 72% log( b= tog 2E) 


t a—x 5 0.001 


2.303 2.3032 


k log 10° -= 0.9212 min” 
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38. (a) : 30.) = 2036 


Initial conc. 1 0 
At equilibrium 1 - 3x 2x 
[O,]}° 
K =—~ =3x10-” 
C 3 
(O; 


Given, [O,] = 0.040 M 
O. P 
_ 19s! ~=3x10™ 
(0.040) 
[O,]°= 1.92 x 10% 
[O,] = 4.38 x cer M 


i) LiAIH _( LAIH /HO O ai ii 


(ii) NaNO,/HCI 
(iii) H,O 


on" 


C 


40. (b): Haematite - Fe,O, 

Magnetite - Fe,O, 

Calamine - ZnCO, 

Kaolinite - Al,O;-2SiO,-2H,O 
41. (c): Tertiary alcohols are most reactive and 
immediately produce turbidity at room temperature 
while primary alcohols do not react with Lucas reagent 
at room temperature. 


42. (c) : According to Nernst equation, 
0.059, p [Ni 

“a> m 5 Ag’? 

EF’, = 1.05 (Given) 

Note : Please read 10.5 as 1.05 in question. 


E= 


E = 1.05- 2? jog 0.000 
2? (0.001? 
= 1.05 - = logi0° = i 
= 1.05 - 0.0885 = 0.9615 V 
43. (a) : Given, X + O, a» CH, 


HCHO + CH,—CH—CHO 


Formaldehyde 2-Methylpropanal 


So, X can be 
4 3 2 l 
CH; — y — CH = CH; 


CH, 
3-Methylbut-1-ene 
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44. (a) : Reaction of MnO, with I in neutral or faintly 


alkaline solution : 
—] 
2MnO; +H;O0O+I — >2Mn0, + 20H- +10; 


45. (a) : Density of unit cell, d = A RM 

p N, X a` 
Given, a = 3.608 x 10 ~ cm 
d = 8.92 g/cm” 
Z = 4 (for fcc) 
my- Nox a xd _ 6.023 x10” x (3.608x10*)* x 8.92 

Z 4 
= 63.08 u = 63.1 u 

46. (d): V=10L 


Mass of O, = 64 g, T = 300 K 
According to ideal gas equation, PV = nRT 
_nRI | 64 0.0831 x 300 - P = 4.986 bar 
V 32 10 


2 


47. (a) : Radius = r, x a 


For He’, n =2;Z=2 


id | 
i... =h *— 3 1058 = rx 2 
2 


st 
105.8 
h = g Pn 
For Lit, n=3;Z=3 
(3) _ 105.8 


=p X— = x3 = 158.7 pm or 1.587 A 
B 


l2 0 

3 

48. (c) : Chelating ligand increases the stability of 
complex compound and higher the number of chelating 


ligands, higher will be the stability. Higher is the 
strength of the ligand, higher is the amount of energy 


absorbed by the complex. 

Hence, order is 

[Ni(en),* > [Ni(H,0),(en),?* > [Ni(H,0), (en)? 
ji a) (B) 


5 3 
é 5 Br 
1-Bromo-5-chloro-4-methylhexan-3-ol 


50. (b) : The presence of particulate matter in polluted 
air catalyses the oxidation of sulphur dioxide to sulphur 
trioxide. 
2SO4(g) + Ozo) > 28046) 
The reaction can also be promoted by ozone and 
hydrogen peroxide. 
SO 3,9) + 032) > SO3/) + Orig) 
$03/.) + H Ozn > H,SO,,, 

(g) (/) (aq) ©® 
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SECTION 1 OH 
| ——-— > A, Ais 
This section contains FOUR (04) questions. 3, yY CCL 


Each question has FOUR options (a), (b), (c) and (d). 


ONLY ONE of these four options is the correct answer. OH A 
For each question, choose the correct option (a) (b) 
pr” Br O 


corresponding to the correct answer. 
Answer to each question will be evaluated according Br 
to the following marking scheme: Br 
Full Marks : +3 IfONLY the correct option OH 
is chosen. (c) YY (d) Ce, O 
Zero Marks : 0 If none of the options is O SO 
chosen (i.e., the question Br 


is unanswered). 


Negative Marks: —1 In all other cases. SECTION 2 


1. Which of the following halides will give fastest rate This section contains THREE (03) question stems. 


of Sy1 solvolysis. There are TWO (02) questions corresponding to each 
\ question stem. 
(a) (b) ch The answer to each question is a NUMERICAL VALUE. 
For each question, enter the correct numerical value 
Br Cl corresponding to the answer in the designated place 
using the mouse and the on-screen virtual numeric 
(c) keypad. 
If the numerical value has more than two decimal 
Br places, truncate/round-off the value to TWO decimal 
(d) All three have same rate of reaction. places. 
2. Matte contains Answer to each question will be evaluated according 
(a) Cw S, FeS and silica to the following marking scheme: 
(b) CuS, Fe,S3 and silica Full Marks: +2 IfONLY the correct numerical 
(c) Fe value is entered at the 
(d) Cu,S and silica. designated place 
3. Inspite of being an odd-electron molecule, ClO, Zero Marks: 0 Inall other cases. 


does not dimerize because 
(a) the odd electron is delocalized 
(b) the odd electron is localized in the chlorine 


Question Stem for Question Nos. 5 and 6 


Question Stem 


Mild oxidation (i) 50% KOH (i) PCl- , 


(c) the two Cl - O bonds do not have the same se i) NEES (x) 
length CH;COOH/H)sO, B HCN Dehydration | 


(d) of p, - py bonding in the chlorine atom. (Ester) 
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5. The molecular mass (in g mol’) of ‘D’ is 
6. The number of hydrogen in ‘A’ is 
Question Stem for Question Nos. 7 and 8 


Question Stem 


H,SO,/A A Ozonolysis `B 
Dg A C OH 

7. The number of ketonic group in B is 
8. The number of carbon in cyclic product ‘P? 

is 

Question Stem for Question Nos. 9 and 10 
Question Stem 
Consider the following reaction 

N70 4(¢) — 2NOd(¢) 

The free energy of the reaction occurring at 298 K and 
| atm has been plotted against the fraction of N,O, 
dissociated as shown below: 


On 


Free energy 


rm wo Bb WH 


= 


0.2 04 06 0.8 1.0 


9. When two moles of NO, change into equilibrium 
mixture with N,O,, the magnitude of AG° is ' 


10. When one mole of N,O, change into equilibrium 
mixture with NO,, the magnitude of AG” is ; 


This section contains SIX (06) questions. 
Each question has FOUR options (a), (b), (c) and (d). 
ONE OR MORE THAN ONE of these four option(s) 
is (are) correct answer(s). 
For each question, choose the option(s) corresponding 
to (all) the correct answer(s). 
Answer to each question will be evaluated according 
to the following marking scheme: 
Full Marks : +4 If only (all) the correct 
option(s) is(are) chosen; 
+3 If all the four options are 
correct but ONLY three 
options are chosen; 


Partial Marks: 


24 
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11. 


12. 


13. 


Partial Marks: +2 If three or more options 
are correct but ONLY two 
options are chosen, both of 
which are correct; 

If two or more options 
are correct but ONLY one 
option is chosen and it is 
a correct option; 

Zero Marks : 0 If unanswered; 

Negative Marks: -2 In all other cases. 

For example, in a question, if (a), (b) and (d) are 
the ONLY three options corresponding to correct 
answers, then 

choosing ONLY (a), (b) and (d) will get +4 marks; 
choosing ONLY (a) and (b) will get +2 marks; 
choosing ONLY (a) and (d) will get +2 marks; 
choosing ONLY (b) and (d) will get +2 marks; 
choosing ONLY (a) will get +1 mark; 

choosing ONLY (b) will get +1 mark; 

choosing ONLY (d) will get +1 mark; 

choosing no option(s) (i.e., the question is 
unanswered) will get 0 marks and choosing any 
other option(s) will get —2 marks. 


Partial Marks: +1 


Select the correct statement(s). 

(a) The non-stoichiometric form of NaCl is yellow 
and that of KCl is blue-lilac. 

(b) Solids containing F-centre (Farbe) are 
paramagnetic. 

(c) Non-stoichiometric compounds are called 
Berthollide compounds. 

(d) Conduction by electrons is called n-type semi 
conductors. 


Consider the cell: 

Pt|H,(p, atm)|H*(x, M) || H* (x M)|H,(p, atm)|Pt. 

The cell reaction be spontaneous if 

(a) p =p, andx,>x, (b) pı =p, and x, < x, 

(c) xı =X, and pı > py (d) xı = x2 and pı < p2 

Tyndall effect is applicable when 

(a) the diameter of the dispersed particle is not 
much smaller than the wavelength of the light 
used 

(b) the diameter of the dispersed particles is much 
smaller than the wavelength of the light used 

(c) the refractive indices of the dispersed phase and 
the dispersion medium must be same 

(d) the refractive indices of the dispersed phase 
and the dispersion medium must differ greatly 
in magnitude. 


14. A gas can be liquefied 
(a) above critical temperature 
(b) under adiabatic expansion 
(c) under pressure when it is cooled to below critical 
temperature 
(d) at pressure higher than the critical pressure and 
the temperature lower than critical temperature. 


15. Which of the following salts when dissolved in 
water undergo hydrolysis ? 
(a) NaCl (b) NH,Cl 
(c) KCl (d) Na3PO,. 
16. The basic theory behind Arrhenius’ equation is that 
(a) the number of effective collisions is proportional 
to the number of molecules above a certain 
threshold energy 
(b) as the temperature increases, so does the 
number of molecules with energies exceeding 
the threshold energy. 
(c) the rate constant is a function of temperature 
(d) the activation energy and pre-exponential factor 
are always temperature independent. 


SECTION 4 


This section contains THREE (03) questions. 

The answer to each question is a NON-NEGATIVE 
INTEGER. 

For each question, enter the correct integer 
corresponding to the answer using the mouse and 
the on-screen virtual numeric keypad in the place 
designated to enter the answer. 

Answer to each question will be evaluated according 
to the following marking scheme: 


Full Marks: +4 If ONLY the correct integer 
is entered; 
Zero Marks: 0 In all other cases. 


17. The ratio between the root mean square velocity of 
H, at 50 K and that of O, at 800 K is 

18. Volume of oxygen gas (O,) measured at 0°C 
and 1 atm pressure needed to burn completely 
1 L of ethanol measured under the same conditions 
is 


19. Among the following, the number of elements 
showing only one non-zero oxidation state is 
O, Cl, E N, P Sn, Tl, Na, Ti 


PAPER - Il 
SECTION 1 


This section contains SIX (06) questions. 
Each question has FOUR options (a), (b), (c) and (d). 
ONE OR MORE THAN ONE of these four option(s) 
is (are) correct answer(s). 
For each question, choose the option(s) corresponding 
to (all) the correct answer(s). 
Answer to each question will be evaluated according 
to the following marking scheme: 

Full Marks: +4 If only (all) the correct 
option(s) is(are) chosen; 
If all the four options are 
correct but ONLY three 
options are chosen; 
If three or more options 
are correct but ONLY two 
options are chosen, both of 
which are correct; 
If two or more options are 
correct but ONLY one option 
is chosen and it is a correct 
option; 
If unanswered; 


Partial Marks: +3 


Partial Marks : +2 


Partial Marks: +1 


Zero Marks: 0 


Negative Marks : —2 In all other cases. 
For example, in a question, if (a), (b) and (d) are 
the ONLY three options corresponding to correct 
answers, then 

choosing ONLY (a), (b) and (d) will get +4 marks; 
choosing ONLY (a) and (b) will get +2 marks; 
choosing ONLY (a) and (d) will get +2 marks; 
choosing ONLY (b) and (d) will get +2 marks; 
choosing ONLY (a) will get +1 mark; 

choosing ONLY (b) will get +1 mark; 

choosing ONLY (d) will get +1 mark; 

choosing no option(s) (i.e. the question is 
unanswered) will get 0 marks and 

choosing any other option(s) will get —2 marks. 


1. Inthe reaction at constant volume, 
Cis) T COz(o) ——— 2CO/g) 


argon gas is added which does not take part in the 

reaction; choose the correct statement/s. 

(a) The equilibrium constant is unchanged. 

(b) The equilibrium shifts in the forward direction. 

(c) The equilibrium shifts in the backward direction. 

(d) The direction of equilibrium depends on the 
amount of argon added. 
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2. The correct statement(s) is/are 
(a) BeCl, is a covalent compound 
(b) BeCl, can form dimer 
(c) BeCl, is an electron-deficient molecule 
(d) the hybrid state of Be in BeCl, is sp’. 

3. Match the orbital overlap figures shown in List-I 
with the description given in List-II and select the 
correct answer using the code given below the lists. 


List-II 


l. p-dm antibonding 


2. d-do bonding 


Si 


p - d T bonding 


4. d-do antibonding 


e N e QU 


2 


4. Which is/are likely to show inert pair effect? 
(a) K (b) Mg (c) Ga (d) Pb 
5. The hardness of water due to HCO; is 122 ppm. 
Select the correct statement(s). 
(a) The hardness of water in terms of CaCO; is 
200 ppm. 
(b) The hardness of water in terms of CaCO; is 
100 ppm. 
(c) The hardness of water in terms of CaCl, is 
222 ppm. 
(d) The hardness of water in terms of Mgcl, is 
95 ppm. 


6. Select the correct statements: 

(a) The heat of hydration of the di positive earth 
metal ions increases with an increase in their 
ionic size. 

(b) Hydration of alkali metal ions is less than that 
of group 2. 

(c) Alkaline earth metal ions, because of their much 
larger charge-to-size ratio exert a much stronger 
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electrostatic attraction on the oxygen of water 
molecule surrounding them. 

(d) Melting point of sodium halides is as follows: 
NaF > NaCl > NaBr > Nal. 


SECTION 2 | 


This section contains THREE (03) question stems. 
There are TWO (02) questions corresponding to each 
question stem. 

The answer to each question is a NUMERICAL VALUE. 
For each question, enter the correct numerical value 
corresponding to the answer in the designated place 
using the mouse and the on-screen virtual numeric 
keypad. 

If the numerical value has more than two decimal 
places, truncate/round-off the value to TWO decimal 
places. 

Answer to each question will be evaluated according 
to the following marking scheme: 

Full Marks: +2 IfONLY the correct numerical 
value is entered at the 
designated place; 

0 In all other cases. 


Zero Marks : 


Question Stem for Question Nos. 7 and 8 


Question Stem 


_ — a (i) C,H3;MgBr (i) CH3MgBr 
(_)-Gi-caN ay Hor AO Gi Ho > 
CH, 


7. The number of chiral centre in (B) is 


8. The mass percentage of carbon in [A] is 

Question Stem for Question Nos. 9 and 10 
Question Stem 
Bleaching powder is a solid combination of chlorine and 
slaked lime. Its IUPAC name is calcium hypochloride 
it is commonly used to sanitise public swimming pools 
and disinfect drinking water. In organic chemistry it 
is used as an oxidizing agent. 


9. Bleaching powder contains a salt of an oxoacid 
as one of its component. The anhydride of that 
oxoacid is Cl,O,,, then the value of ‘x’ is 

10. 25 mL of household bleach solution was mixed with 
30 mL of 0.50 M KI and 10 mL of 4 N acetic acid. 
In the titration of the liberated iodine, 48 mL of 
0.25 N NaSO; was used to reach the end point. The 
molarity of the household bleach solution is 
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Question Stem for Question Nos. 11 and 12 
Question Stem 


O 
Cl,/FeCl Zn — Hge/HC 
OY ononon SE 4 => B 
ci ~~ p e CH2 = CHOCHO” Nat. HNO,/H,S0, 


H,,Pd/C 
| mac 


11. The number of 7t-bond in ‘D’ is 


12. The number of carbon in ‘F is 


SECTION 3 


This section contains TWO (02) paragraphs. Based 
on each paragraph, there are TWO (02) questions. 
Each question has FOUR options (a), (b), (c) and (d). 
ONLY ONE of these four options is the correct answer. 
For each question, choose the option corresponding 
to the correct answer. 
Answer to each question will be evaluated according 
to the following marking scheme: 
Full Marks: +3 If ONLY the correct option 
is chosen; 
0 If none of the options is 
chosen (i.e., the question is 


Zero Marks : 


unanswered); 
Negative Marks :-1 In all other cases. 
Paragraph-1 

All carbohydrates contain one or more asymmetric 
carbon atom and exhibit optical activity. All 
carbohydrates respond to Molisch’s test. Glucose, 
C.6H 206, also called dextrose and grape sugar occurs in 
grapes, honey and many other fruits. Glucose undergoes 
the general reactions of aldehydes i.e. reduces Tollens, 
Fehling, Benedict's solution. 


13. The correct statement regarding glucose is 
(a) it is dextrorotatory 
(b) it is optically active 
(c) it can reduce Tollens reagent 
(d) all of these. 


14. The pyranose structure of glucose contains 
(a) six membered ring 
(b) epoxy linkage 
(c) hydroxy groups 
(d) all of these. 


© 
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Paragraph-2 
The polymer which can conduct electricity is called 
conducting polymer. The conducting polymers may 
be conductive element filled polymers or conjugated 
m-electrons conducting polymer or it can also be 
doped conducting polymer or blended conducting 
polymers. Conducting polymers find great importance 


in electronics, micro electronics and biomedical fields. 


15. The conductivity of the polymers depend upon 
(i) Length of conjugation in a given polymer. 
(ii) Suitable dopant material. 
(a) (i) is true and (ii) is false 
(b) (i) is false and (ii) is true 
(c) both (i) and (ii) are false 
(d) both (i) and (ii) are true. 

16. Presence of conjugated m-electrons in a polymer 
(a) increase its conductivity 
(b) decrease its conductivity 
(c) may increase or decrease its conductivity 


(d) none of these. 


SECTION 4 


This section contains THREE (03) questions. 
The answer to each question is a NON-NEGATIVE 
INTEGER. 
For each question, enter the correct integer 
corresponding to the answer using the mouse and 
the on-screen virtual numeric keypad in the place 
designated to enter the answer. 
Answer to each question will be evaluated according 
to the following marking scheme: 

Full Marks: +4 If ONLY the correct integer 

is entered; 


Zero Marks : 0 In all other cases. 


17. The number of ionic carbides among CaC,, Al,C3, 
SiC and Be,C is 

18. The total number of alkenes (consider isomer also) 
possible by dehydrobromination of 3-bromo-3- 
cyclopentylhexane using alcoholic KOH is 


19. The oxidation number 
Ba(H,PO,), is 


of phosphorus in 


SOLUTIONS 


PAPER - | 


1. (c):(c) forms a stable carbocation, due to flexible 
structure so will give fastest rate. 


2. (a): Matte contains Cu,S, FeS and silica. 


3. (a): The odd electron on Cl in ClO, is delocalised 
due to involvement of prn-dr bonding that’s why ClO, 
does not dimerise. 


5. (46):Taking into consideration the above facts 
following conclusions can be drawn: 

(i) Since A reacts with CH;COOH in presence of H,SO, 
to yield B which is an ester so we can conclude that A 
is an alcohol. 

(ii) A primary alcohol on mild oxidation yields an 
aldehyde C on reaction with 50% KOH followed by 
acidification gives alcohol A and another compound D. 
It appears to be Cannizzaros reaction, hence C must be 
an aldehyde and D must be an acid. 

(iii) Formation of HCN by dehydration of E establishes 
that E is HCONH, and hence D is HCOOH. 

(iv) Therefore the alcohol A produced along with D (i.e. 
HCOOH) during Cannizzaros reaction of C must be 
CHOH and so C must be HCHO (an aldehyde). 

Thus the various compounds are: 

A - CH;30H (Alcohol, Methanol) 

B - CH3;COOCH; (Ester, Methyl acetate) 

C - HCHO (Aldehyde, Formaldehyde) 

D - HCOOH (Acid, Formic acid) 

E - HCONH, (Amide, Formamide). 

Molecular mass of ‘D’ = 46 g/mol 


J 


6. (4): The number of hydrogen atom in ‘A’ is “£. 


7. (1):In B, there is one ketonic and one aldehydic 
group. 

8. (6): The number of carbon present in compound 
‘B’ is ‘6. 

9. (6.24) : AG? = (- 5.40) + (- 0.84) = - 6.24 kJ 

10. (0.84) : AG? = — 0.84 kJ 
11. (a, b, c, d) 12. 
13. (a, d) 


14. (b, c, d) : Above critical temperature, a gas cannot 
be liquefied. 


15. (b, d) : Salts of strong acids and strong bases do 
not undergo hydrolysis. 


16. (a, b, c, d) 


CmsH) B 3XRX50 - | 32 | 
Cims, | 2 3x Rx 800 


18. (3.5) :C,H;0H + LO, > 2CO, + 3H,O 
50 


(a, d) 


17. (1): 


3.5 vol. 2 vol. 3 vol. 
According to the above equation, 
1 vol. or 1 litre of ethanol requires 3.5 vol. or 3.5 litres 


of O, to burn completely. 


1 vol. 


19. (2) : There are only two elements which show only 
one non-zero oxidation state : 

Na exhibits only +1 and F exhibits only -1 oxidation state. 
Rest of the elements show more than one non-zero 
oxidation states. 


PAPER - II 


1. (a): Ifthe reaction takes place at constant volume, 
addition of an inert gas like argon will not change the 
molar concentrations of the reactants and products. 
Hence, the state of equilibrium will remain unaffected. 
2. (a, b, c) : BeCl, is sp-hybridised. 

3. (c) 

4. (c, d): As we go down the group, inert pair effect 
increases. 


“Don't read success stories, you will only get a message. 
Read failure stories, you will get some ideas to get 
success.” 


A.P.J. Abdul Kalam 


© 
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5. (b, d) : Since 2 mol of HCO,” is present, there 
should be one mole each of CaCO,, CaCl, and MgCl, 
to have equal hardness. 
Molecular mass of HCO, = 61 g/mol 
ppm of HCO; =61 x 2 = 122 gin 10° mL HO 
1 mole of CaCO, = 100 ppm (M. Wt. of CaCO, 
= 100 g/mol) 

1 mol of CaCl, = 111 ppm (M. Wt. of CaCl, 

= 111 g/mol 
1 mol of MgCl, = 95 ppm (M.Wt. of MgCl, = 95 g/mol) 


6. (b,c, d) 


7. (A): 
BL 
ai — (i) C,H.MgBr 
SH—C EN Shy 
Oz: “=N 5 H,O* = 
CH, CH, + CH,MgBr 
(A) 
OMgBr CH, 
Ozi —C—CH,CH, ae, (oH —¢ —CH,CH, 
CH, CH, "CH, OH 


(B) 
8. (79.12): Molecular mass of A 
=12x12+22x1+16x1 
= 144 + 22+ 16 = 182 


Mass of carbon 


144 
% of C= anai mes 


Total mass of compound 
= 79.12 

9. (1):CaOCl, is bleaching powder. 

It is Ca(OCI)(Cl), that means it contains HOCI as 

oxyacid. Its anhydride is Cl,O. 


- O -3 
2LHOCI CLO 
The value of xis 1. 


10. (0.24) : Household bleach + KI — I, + Products 
l + 2Na,$,0, — NaSO pt 2Nal 
Amount of Na,S,O, used=VxH 

= 48 x 107° x 0.25 = 12 x 10>? mol 


l E = 
Amount of I, generated = =e Oe °)=6x10 mol 


Assuming 1 mol of household bleach produces 1 mol 
of I. 

The amount of household bleach in 25 mL 

Solution = 6 x 107? mol 


| n 6X10” mol 
Molarity = = =——_,_—_ 


—~" — 0.24 M 
Vo. 25x10° L 
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11. (5): 
i 
wr" Cl,/FeCl, Ss C— C,H, 
qi” Cl 
Cl 
oF | "N 
4°°9 Zn-Hg/HCl | 
oa 
Cl 
(B) WO, 
HNO,/H,SO, - C,H, 
(Substitution is governed Ç] Ci 
by alkyl group) C] 
NO, (C) 
CT CyHy CH,—=CH—CH,ONa 
Gs 
OCH,CH = CH, 
(D) 


(Only - Cl that is para - to 
-NO, group gets replaced) 


NO, 
H.,/Pd/C C,H, 
CIN 
OCH,CH,CH, 
(E) 

12. (13) 13. (d) 

14. (d) 15. (d) 

16. (a) 


17. (3): Carbides of metal (Ca, Al and Be) are ionic 


while SiC covalent. 
18. (5) : Total no. of alkenes will be 5 


(E + Z isomers) 


(E + Z isomers) 


(Only one isomer) 


19. (1): In Ba(H,PO,),, we have 2 + 2 (2+ x-4)=0 
or 2+4+2x-8=0 
or 2x= 8 -A-2 or x=2/2=41 


bra 
FAFA 


ERI LORER 


21 years > fa! a 10 Model 
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PRACTICE PAPER 2022 


Section II of CUET (UG) is Domain specific. In this section of Chemistry 40 questions to be attempted out of 50. 
Max. Marks : 200 Marks 


| Multiple Choice Questions (MCQs) 
1. In the process of extraction of gold, 


Roasted gold ore + CN + H,O ty [X ]+OH™ 
[X] + Zn > [Y ] + Au. 

Identify the complexes [X ] and [Y ]. 

(a) X = [Au(CN),], Y = [Zn(CN),]* 

(b) X = TAC, Y = [Zn(CN),]~ 

(c) X = [Au(CN),]°, Y = [Zn(CN),]* 

(d) X = [Au(CN),]", Y = [Zn(CN),]7. 


2. Syl reactivity of the following halides will be in the 


order 

(i) (CH,).CBr (ii) (C,H.),CHBr 
(iii) (C,H.),C(CH;)Br (iv) (CH;),CHBr 
(v) C,H.Br 


(a) (v) > (iv) > (i) > (ii) > (iii) 
(b) (ii) > (i) > (ii) > (v) > (iv) 
(c) (i) > (iii) > (Vv) > (ii) > (iv) 
(d) (iii) > (ii) > (i) > (iv) > (v) 
3. The cell, Zn | Zn“ (1 M) || Cu“* (1 M) | Cu,,); 
(Eœ = +1.10 V) was allowed to be completely 
discharged at 298 K. The relative concentration of 


Zn to Cu’ ie [Zn] is 

se [Cu] 
(a) 9.65 x 10° (b) antilog (24.08) 
(c) 37.3 (d) 10°”? 


4. P,(white) + P (an alkaline solution) — 

Q (reducing gas) + R 
R + dil. H,SO,—— T(ppt.) + S (oxy-acid of P) 
T gives apple green colour in the flame. 
Thus, P, Q, R, S and T respectively are 
(a) Ba(OH), ; PH, ; Ba(H,PO,), ; HPO; ; BaSO, 
(b) Ca(OH), ; P,H, ; Ca(H,PO,),; H,PO,; CaSO, 
(c) Ba(OH), ; PH, ; Ba(H,PO,), ; H;PO, ; BaSO, 
(a) Ba(OH), ; PHa ; BAHP O) 3 HP Os ; BaSO, 
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Time : 45 minutes 


5. Rate of physisorption increases with 


(a) decrease in temperature 
(b) increase in temperature 
(c) decrease in pressure 

(d) decrease in surface area. 


Mark the correct increasing order of reactivity of 
the following compounds with HBr/HCL. 
CH,OH CH,OH CH,OH 


(i) (ii) Q (iii) 
NO, Cl 


(a) (i) < (ii) < (iii) (b) (ii) < (i) < (iii) 
(ec) Gi) < Git) < @ (d) (iii) < (ii) < (i) 


What is false about the following reaction? 


CHOH 
OH 


HO H HO 
H 
H 


CH, OH 
(a) A carbocation participates. 
(b) Only one —OH group becomes — OCH.. 
(c) The product is an acetal. 
(d) The third —OH group from anomeric carbon 
becomes —OCH, group. 


Which of the following statements is true for ionic 

solids? 

(a) Ionic solids are soluble in CCl}, C,H,g, etc. 

(b) Under the electric field cations and anions 
acquire translatory motion in opposite directions. 

(c) Structural units have strong electrostatic forces 
of attraction. 

(d) Structural units have dipole-dipole interactions. 


9. 


10. 


11. 


12. 


13. 


14. 


An aqueous solution of a substance gives a white 
precipitate on treatment with dilute hydrochloric 
acid, which dissolves on heating. When hydrogen 
sulphide is passed through the hot acidic solution, 
a black precipitate is obtained. The substance is a 


(a) Hg;* salt (b) Cu” salt 
(c) Ag” salt (d) Pb” salt. 


Which of the following is Hoffmann mustard oil 
reaction? 

(a) Reaction of aromatic amine with iodoform 
(b) Reaction of primary amine with CHCl, 

(c) Reaction of primary amine with CS, and HgCl, 
(d) Reaction of secondary amine with nitrous acid 


The distribution of the number of molecules with 
energy E is given in the figure for two temperatures, 
T, and a higher temperature T,. The letters P, Q, R 
refer to the separate and differently shaded areas. 


Number of 
molecules 
with 
energy È 


Activation energy 
Which expression gives the fraction of the molecules 
present which have at least the activation energy at 
the higher temperature T,? 


Q Q+R 
(a) D (b) P+O 

Q+R Q+R 
(c) 5 (d) P+0-R 


Which of the following transition elements shows 
the highest oxidation state? 
(a) Mn (D) Fe (c) V (d) Cr 
In the reaction ; 
| alc. KOH . HBr . Nal 

“He HCH, A Peroxide ?Y Acetone. Z 

I 
Here, Z is 


(a) CH,CH,CH,I (b) CH;CH—CH, 


I 
(c) nei ai (d) i ines 
I I 


Ihe conductivity of 0.001028 mol L™ acetic acid 
is 4.95 x 10° S cm”. Calculate its dissociation 
constant if A°_ for acetic acid is 390.5 S cm* mol’. 


15. 


16. 


17. 


18. 


19. 


20. 


ake 


(a) 1.78 x 10° mol L (b) 1.87 x 10° mol L” 
(c) 0.178 x 10° mol L (d) 0.0178 x 10° mol L} 


Among ALO, SiO,, P,O; and SO,, the correct 
order of acid strength is 

(a) P-O; < ALO. < SiO, < 50, 

(b) SiO, < SO, < ALO, < P.O, 

(c) ALO; < 510; < P,O. < SO, 

(d) SO, < P.O; < SiO, € ALO; 


Adsorption of gases on solid surface is generally 
exothermic because 

(a) enthalpy is positive (b) entropy decreases 
(c) entropy increases (d) free energy increases. 
In both DNA and RNA, heterocyclic base and 
phosphate ester linkages are at 

(a) C.’ and C,’ respectively of the sugar molecule 
(b) C,’ and C.’ respectively of the sugar molecule 
(c) C,' and C;' respectively of the sugar molecule 
(d) C.’ and C,’ respectively of the sugar molecule. 
In a reaction between A and B, the initial rate 
of reaction rọ was measured for different initial 
concentrations of A and B as given below 

A/mol L`’ 
B/molL 
ry/mol L's™ 5.07 x 10° 


5.07 x 10° 1.43 x 10* | 


The order of the reaction with respect to A is 
(a) 1.5 (b) 0.5 (c) 1 (d) 2 
For HPO, and HPO, the correct choice is 
(a) HPO, is dibasic and reducing 

(b) HPO, is dibasic and non-reducing 

(c) HPO, is tribasic and reducing 

(d) H,PO, is tribasic and non-reducing. 
Which of the following is a chiral molecule? 


CH3 
l 


CH; 
oC off 
Mn, CH; 
CH; CH3 
» Of 
CH; H3C 


Mutation in DNA occurs due to changes in the 
sequence of 

(a) nitrogeneous bases 
(c) phosphate units 


(c) 


(b) ribose units 
(d) hydrogen bonds. 
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Žž: 


23. 


24. 


25. 


26. 


Bi, 


28. 


29: 


30. 


31. 


D 


Benzene diazonium chloride on reaction with 
phenol in weakly basic medium gives 
(a) diphenyl ether (b) p-hydroxyazobenzene 
(c) chlorobenzene (d) benzene. 


The radii of Na* and CI ions are 95 pm and 181 pm 
respectively. The edge length of NaCl unit cell is 

(a) 276 pm (b) 138 pm 

(c) 552 pm (d) 415 pm 


Ihe ore which contains copper and iron both is 

(a) cuprite (b) chalcocite 

(c) chalcopyrite (d) malachite. 

The end product in the following sequence is 
NaOH H*, H,O 


CO 
Phenol ———> A = 8 — C 


n e CHSCO)20 


(b) salicylaldehyde 
(d) aspirin. 


(a) salicylic acid 
(c) phenyl acetate 


Which of these is a hypnotic? 
(a) Metaldehyde (b) Acetaldehyde 
(c) Paraldehyde (d) None of these 


Which of the following reactions is possible at 
anode? 

(a) 2Cr°* + 7H,O > Cr,077 + 14¢ 

(b) F,— 2F 

(c) (1/2)O, + 2H*—> H,O 

(d) None of these 


Which of the following is not the characteristic 
of zinc? 

(a) It is a volatile metal. 

(b) It dissolves in alkali forming sodium zincate. 
(c) It is brittle at very high temperature. 

(d) Zinc dust is used as a reducing agent. 


Select the incorrect statement. 

(a) Iodine number is a measure of unsaturation in 
an oil or fat. 

(b) Insulin hormone is secreted from pancreas. 

(c) Thyroxine hormone is secreted from thyroid 
gland. 

(d) Iodine number is measured as number of grams 
of iodine that combine with 10 g of oil or fat. 


Dopping of AgCl crystals with CdCl, results in 

(a) Schottky defect (b) Frenkel defect 

(c) Substitutional cation vacancy 

(d) Formation of F-centres. 

CH,NH, + CHCl, + KOH — nitrogen containing 
compound + KCI + H,O. 
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32. 


33. 


34. 


Nitrogen containing compound is 
(a) CH —C=N (W CE.—NE—CH, 


(c) CH,-N=C (d) CH,N=C 


The pair of compounds in which both the 
compounds give positive test with Tollens reagent is 
(a) glucose and sucrose 

(b) fructose and sucrose 

(c) acetophenone and hexanal 

(d) glucose and fructose. 


The reason for the stability of Gd°* ion is 

(a) half-filled 4f-subshell 

(b) completely filled 4f-subshell 

(c) possesses the general electronic configuration 
of noble gases 

(d) empty 4f-subshell. 

Benadryl is used as 

(a) antiseptic 

(c) analgesic 

Assertion & Reason Based MCQs 


(b) disinfectant 
(d) antihistamine. 


For question numbers 35-38, a statement of assertion 
followed by a statement of reason is given. Choose the 
correct answer out of the following choices. 


(a) 
(b) 


(c) 
(d) 


35. 


36. 


37. 


38. 


If both assertion and reason are correct and reason 
is the correct explanation of assertion. 

If both assertion and reason are correct but reason 
is not the correct explanation of assertion. 

If assertion is correct but reason is wrong. 

If assertion is wrong but reason is correct. 


Assertion : [Fe(H,0),.NO]|SO, is paramagnetic. 
Reason : The Fe in [Fe(H,O)-NO]SO, has three 
unpaired electrons. 


Assertion : Assuming the elementary reaction to 
occur through molecular collisions, molecularity 
of a reaction is defined as the number of atoms or 
molecules which collide together for reaction to 
occur. 

Reason : The sum of powers of the concentration of 
the reactants in the rate law expression is called the 
order of the chemical reaction. 


Assertion : Alcohols have higher boiling points 
than ethers of comparable molecular masses. 
Alcohols isomeric 


Reason and ethers 


compounds. 


are 


Assertion : Certain narcotics are used as analgesics. 
Reason : Narcotics lower the body temperature in 
high fever. 
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Match the Column 


39. Match the complexes in Column I with their 
properties listed in Column II. 


| Column | | Column 


(A) [Co(NH;3),(H,O),| 


(p) | geometrical 
Cl, isomers 


PNEC 
[Co(H,0);CI]CI 


(D) | [Ni(H,O),]Cl, (s) | metal ion with +2 
oxidation state 
A B C D 


(a) P&S DES qS QS 
(B) BES Pat f p, s 
(c) Pq psr Pq gr 
(d) pr Ps gs pr 


40. Match the column I with its characteristic given in 
column II 


(s) | Water soluble 
vitamın 


Case Based MCQs 


Case I : Read the passage given below and answer the 
following questions from 41 to 45. 

vant Hoff, in order to account for extent of association 
or dissociation of solute in solution introduced a factor 
‘? known as the vant Hoff factor. 


Observed colligative property (actual) 


l = |— mn 
Theoretical colligative property (expected) 


Normal (calculated) molecular mass  M, 


=, = 
Observed (experimental) molecular mass M 


Number of molecules actually present 


Number of molecules expected to be present 
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41. Which of the following colligative property can 
provide molar mass of proteins (or polymers or 
colloids) with greatest precision? 

(a) Osmotic pressure 

(b) Elevation of boiling point 

(c) Depression in freezing point 

(d) Relative lowering of vapour pressure 


42. A 0.001 molal solution of [Pt(NH,),Cl,] in water 
had a freezing point depression of 0.0054 °C. If Kẹ 
for water is 1.80°C m~”, the correct formulation for the 
above molecule is 
(a) [Pt(NH,),CL]Cl (b) [Pt(NH;);CLh]CL 
(c) [Pt(NH;),Cl]Cl, (d) [Pt(NH;),Cl,] 


43. We have three aqueous solution of NaCl labelled as 
A’, B and 'C' with concentrations 0.1 M, 0.01 M 
and 0.001M, respectively. The value of van't Hoff 
factor for complete dissociation of the solute will be 
in the order 
(a) in < ig <ic 
(c) i, = ip = ic 

44. The vant Hoff factor for 0.1 M Ba(NO,), solution is 
2.74. The degree of dissociation is 
(a) 913% (b) 74% (c) 87% (d) 100 % 


45. Ifa is the degree of dissociation of Na,SO,, the vant 
Hoft's factor (i) used for calculating the molecular 
mass is 
(a) l+oa 


(b) i, > ip > ic 
(d) in < ig > ic 


(b) l-a (d) 1-20 


Case II : Read the passage given below and answer the 
following questions from 46 to 50. 
Carbonyl compounds are highly reactive due to the 
presence of polar ian group. 

+ 


>C=0' 

Polar nature of carbonyl group 
Thus carbonyl compounds are readily attacked by 
nucleophilic reagent (Nu) to form new carbon- 
nucleophile (C—Nu) bond and ultimately results in the 
formation of an anion intermediate. Negative charge 
of oxygen atom is satisfied by a positively charged ion 
either from solvent or from the reagent. 


(c) 1+2a 


E N , TEs go" 
p ee ee A 
Addition product 


- In this reaction carbon atom of carbonyl group 
changes from sp“ to sp” hybridized. 

- Above reaction is catalyzed by acids, since 
protonation of oxygen atom increases the positive 
charge on carbon atom. 


46. Aldehydes and ketones do not give addition 
reaction with 
(a) HCN (b) NaHSO, 
(c) Both HCN and NaHSO, 
(d) HClaq) 


47. CSH.CHO + HCN > C,H.CH(CN)OH 
The product would be 
(a) racemate 
(c) a meso compound 
(d) mixture of diastereomers. 


(b) optically active 


48. The major organic product formed from the 
following reaction : 
(i) CH, NH, 


ZB —— a L 
D> (ii) LIAIH 4 (iii) H2O 
NHCH, NHCH, 
b 

(a) >< (ah ee as 

O - NHCH 
C 3 (d 
(c) >< (d) Pa 


49. Which of the following reagents reacts differently 
with HCHO, CH,;CHO and CH,COCH,? 


(a) HCN (b) NH,NH, 
(c) NH,OH (d) NH, 

50. The addition of HCN to carbonyl compounds is an 
example of 


(a) nucleophilic substitution 
(b) electrophilic addition 
(c) nucleophilic addition 
(d) electrophilic substitution. 


~ SOLUTIONS 


l 
l. (a):2Au + 4CN- + H,O + -z 0, —> 
2[Au(CN),]- + 20H- 
2[Au(CN),]- + Zn > [Zn(CN),|* + 2Au 


2. (d): In Syl reaction, the rate determining step is 
the formation of carbocation which in turn depends 
upon the stability of carbocation. The stability of 
carbocations is 


(C,H.);C(CH,) > (C,H.),CH > (CH,),C > 


+ + 
(CH,),CH > CH,CH, 
Hence, the order of reactivity is 
(C,H.),G(CH,)Br > (G,H.),GHBr >(CH,).CBr 
> (CH.),CHBr > CH.CH.Br 


bey et? 
3. (d): B= po 24? | m 
: [Cu] 
2+ 
AET eai E 
2 [Cu] 


[Zn] [Zn] 0373 
[Cu] C 
4. (a):3Ba(OH), + 2P,+ 6H,O —> 3Ba(H,PO,), +2PH; 
(P) (R) (Q) 
Ba(H.PO,), + H,SO, —_ BaSO, + 2H,PO, 
(R) (T) (S) 

gives apple green 
colour in the flame 


= 37.3 


5. (a) : Since the adsorption process is exothermic, the 
physical adsorption occurs readily at low temperature 
and increases with decreasing temperature (Le-Chatelier's 


principle). 
6. (c) 7. (b) 8. (c) 
9. (a): Hg3* + HClam > Hg,Cl,¥ 
(white) 
Hg,Cl, +> HeCl, + Hg 
Hg,*” + H,S > HgSV + Hg + 2H* 
Black 
a I 
10. (c): RNH,+S=e-L$— RNH—C—SH 
l 
R—N=C=S + Hgs + 2H 4 


Alkyl isothiocyanate 


This reaction is called Hoffmann mustard oil reaction. 


11. (b): The number of molecules with energy greater 
than the activation energy at T, is given by Q + R. 


Total number of molecules is P + Q. 


The required fraction is QtR 


+() 
12. (a): Mn(3d’4s*) shows a maximum oxidation state 
of +7. 

alc. KOH , 


HBr 
Br CH, — CH, — CH, Br Peroxide 
Nal _s CH,CH,CH,I 


Acetone 


4.95x10° Scm?! 1000 cm? 
14. (a): A, =—= cm cm 


C (0.001028 mol L! L 
= 48.15 S cm? mol! 
A,, 48.15 
= —" =—— = 0.1233 
A. 390.5 
2 : 5 
OL 0.001028 x (0.1233 
k= - _ PDOLOAE ROL) ga T mol To 

(1-a) 1—0.1233 


15. (c): With decrease in size from Al to S, the basic 
nature of oxide decreases and acidic nature increases. 
ALO < SiO, < P,O, < SO, 
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ALO, is amphoteric, SiO, is slightly acidic whereas 
P.O. and SO, are the anhydrides of acids H,PO, and 
H,SO3. 

16. (b): When a gas is adsorbed on a solid surface, the 
movement of its molecules becomes restricted. This 
decreases the entropy of the system. For spontaneous 
process AG is always negative. 

AH = AG + TAS 

Hence AH will also be negative which indicates that 
adsorption of gases on solid surface will be exothermic. 


17. (c) 18. (a) 19. (a) 
20. (b) 21. (a) 22. (b) 
23. (c): In a fcc lattice, the distance between the cation 
and anion is equal to the sum of their radii, which is 
equal to half of the edge length of unit cell, 
ie. r +r = = (where a = edge length) 
r'=95pm,r =181 pm 
Edge length = 2r° + 2r = (2 x 95 + 2 x 181) pm 

= (190 + 362)pm = 552 pm 
24. (c): Cuprite : Cu,O, Chalcocite : CuS 
Chalcopyrite : CuFeS,, Malachite : Cu(OH),-CuCO, 
25. (d) 26. (c) 
27. (a): 2Cr°* + 7H,O > Cr,07° + 14H* 
O.S. of Cr changes fro +3 to + 6 by loss of electrons. 
At anode oxidation takes places. 
28. (c): Zinc is brittle at ordinary temperature but not 
at high temperature. 
29. (d): Iodine number is defined as number of grams 
of iodine that combine with 100 g of oil or fat. 
30. (c) : Two Ag* ions will be replaced by one Cd”, so 
there is one vacancy for each Cd** added. 
31. (d): CH,NH, + CHCl, + 3KOH (alc.) —> 

+ - 
CH,NC + 3KCl + 3H,O 
This is known as carbylamine reaction. 
32. (d): Aldehydes and a-hydroxyketones give positive 
Tollens test. Both glucose containing - CHO group 
and fructose containing - COCH,OH group react with 
Tollens reagent (ammoniacal silver nitrate solution) 
form a silver mirror or black precipitate. 
33. (a): Gd(Z = 64) — [Xe] 4f ’5d'6s° 
Gd°* — [Xe] 4f’ 

Gd** is highly stable due to stable half-filled 
configuration. 
34. (d) 
35. (a): In compound [Fe(H,O),NO]SO, oxidation 
state of Fe is 
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StoROPLEaets s 2a +1 

Here Fe has +1 oxidation states 

Fet > 15° 2s° 2p° 3s° 3p° 3d° As 

Due to strong field ligand one electron shifted from 4s 
to 3d thus showing d’ configuration. 


Fe" 
3 unpaired electron 
3d 
36. (b) 37. (b) 38. (c) 
39. (a) 40. (b) 41. (a) 
ATs 
42. (b): | AT =iKy -m > i= 


It means 3 ions are produced on dissociation hence, 
formula must be [Pt(NH,),Cl,]CL. 


43 (c) 


44 (c): Degree of dissociation 


g=] 2 


Degree of dissociation = 87% 

45. (c): Na SO, —> 2Na* + SO; 
Mol before dissociation 1 0 0 
Mol after dissociation l-a 20 OL 


i=l-a+2a+a0=1+2a 

46. (d): Aldehydes and ketones do not give addition 
reaction with HCl/,,.. 

47. (a): Since the cyanohydrin produced is a chiral 
compound, i.e., optically active, we obtain both 
enantiomeric forms of the product. Thus, product as a 
whole would be racemic mixture. 


O (i) CH,NH = 
48. (a): >—_¢@ LO, >— on CH, 
k Aiii (ii) LiAIH, 


| (iii) H,O 
49. (d) 
50. (c): Carbonyl compounds undergo nucleophilic 
addition reaction. 


>C=0 + HCN —> Dc 


Cyanohydrin 
© 


Karnataka CET 


(MULTIPLE CHOICE QUESTIONS) 


A first order reaction is half completed in 45 min. 
How long it need 99.9% of the reaction to be 
completed? 
(a) 10 hours 
(c) 5 hours 


(b) 20 hours 
(d) 7.5 hours 


The rate of the reaction: 
CH3;COOC,H,; + NaOH —> 

CH3;COONa + C,H;,OH 
is given by the equation 
Rate = k[CH;COOC,H;] [NaOH] 
If concentration is expressed in mol L~’, the unit of 
k is 
(a) L mol`! s~! 
(c) mol’ L? s7} 


(b) s7! 
(d) mol L's” 


Colloidal solution commonly used in the treatment 
of skin disease is 

(a) colloidal gold (b) colloidal antimony 

(c) colloidal sulphur (d) colloidal silver. 


Specific conductance of 0.1 M HNO; is 6.3 x 10? 
ohm‘ cm‘. The molar conductance of the solution is 
(a) 6.300 ohm! cm? mol” 

(b) 63.0 ohm cm? mol”! 

(c) 630 ohm! cm? mol”! 

(d) 315 ohm? cm? mol”! 


For spontaneity of a cell, which is correct? 
(a) AG =-+ve, AE = +ve 

(b) AG = -ve 

(c) AG=0,AE=0 

(d) AG = -ve, AE = 0 


For n™ order of reaction, half-life period is directly 
proportional to 


() — @) 


1 
a a 


(b) qi - n 


(a) g” ~! 


Va 


10. 


11 


12. 


13. 


-ExamHeldon 
17" June > 


Half-life of a reaction is found to be inversely 
proportional to the fifth power of its initial 
concentration, the order of reaction is 


(a) 5 (b) 6 (è) 3 (d) 4 


The strong reducing property of hypophosphorous 

acid is due to 

(a) two P - H bonds 

(b) presence of phosphorus in its highest oxidation 
state 

(c) its concentration 

(d) the positive valency of phosphorus. 


A transition metal exists in its highest oxidation 
state. It is expected to behave as 

(a) an oxidising agent 

(b) a reducing agent 

(c) a chelating agent 

(d) a central metal in a co-ordination compound. 
What will be the value of x in Fe*", if the magnetic 
moment, u = V24 BM? 
(a) 0 (b) +1 


(c) +2 (d) +3 


. Which can adsorb larger volume of hydrogen gas? 


(a) Finely divided platinum 

(b) Colloidal Fe(OH); 

(c) Finely divided nickel 

(d) Colloidal solution of palladium 


The property of halogens which is not correctly 
matched is 

(a) I> Br > Cl > F (density) 

(b) F > Cl > Br > I (electron gain enthalpy) 

(c) F > Cl > Br > I (ionisation enthalpy) 

(d) F > Cl > Br > I (electronegativity) 


Which noble gas has least tendency to form 
compounds? 
(a) Ar (b) Kr 


(c) He (d) Ne 
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CONCEPT 
Ap ALCOHOLS, PHENOLS AND ETHERS 


arr Phenol Ethers j Ki 
Mos p si AA 
(C,H, 0H) aN . (HOH) (C yO where >I i 4 e 


Distinction Tests Preparation Classification 


Dichromate test (oxidation) ; 1° alcohol 4 i CESO CASON CHON — Simple or symmetrical : Same alkyl 
Acid with same number of C-atoms; 2° alcohol l Nas, -0 “ groups ae attached to oxygen, ROR. 
-> Ketone with same number of C-atoms; ac ALOA Mixed or unsymmetrical : Different 
alcohol + No reaction under normal ae tp HAT Trane alkyl groups are attached to oxygen, 
i) H,0, OH conditions M pha ROR’ 
rs an Victor Meyer's test : 1° alcohol + Blood red CHC HOH GOT — Aliphatic ethers : R and R both are 
' HCHO LLLP colour; 2° alcohol = Blue colour; 3° alcohol = anii alkyl groups. 


oo z 

4 Colourless. LO) 
RCHO aai 1 CHCC H0 
q| moa Lucas test : 1° alcohol -> No turbidity; Cunene 


rNGHOH | E 2” alcohol -> Turbidity in 5 minutes; 3° alcohol 


i) RMX ether H - Turbidity appears immediately, Physical Properties Preparation 
"Alcon | 
compound (ii) HOH j + Pure phenols are colourless liquids or crystalline solids, conc, H,$0,, 413K 


RC-OH -| «Form ntermolecular hydrogen bonds with water, Hence soluble in water AOSE | | agp 
Akal Some Important Alcohols Ether 


RCH,OH + Methanol: Itis prepared by catalytic hydrogenation Chemical Properties 


| of carbon monoxide or water gas, Itis used as a Electrophilic substitution of phenols : Halogenation, sulphonation, 

Physical Properties solvent, reserva substitute for petrol eke >| nitration, Friedel-Crafts alkylation, etc, occur at o- and p- positions due 

Ethanol; Itis prepared by the hydration of ethene to activating effect of -OH group a 

>| Bpt. « No, of C-atoms « —— or by the fermentation of molasses, It is used as i he = of 2” and 3 alkyl halides, 
Branching an antiseptic, power alcohol, in beverages, ete Tests to Distinguish Phenols from Alcohols elimination takes place 

Solubility « "a Branching Dehydration of alcohols for the 


Aromatic ethers Either one or both 
Rand R’ are aryl groups. 


(i) LIATH; or BoH/ether 


RCOOH RX+RONa — 
Carboxylic ai pip (Wiliamson synthesis) “#4 
Williamson synthesis involves S42 


mechanism in case of 1° alkyl halides. 


"ana w im | formation of ethers follows the order: 
RPO t ~ H,0 test: Gives white ppt 195, 99, 3 
Chemical Properties Liebermann’ nitroso test : Gives blue colour which turns red on} | 


' Cleavage d O-H bond : Ease of reaction depends on stability Oxidation Alcohol IUN Aldehyde Ketone uN dilution 
of alkoxide ion, 


Azo dye test: Gives orange colour 


Physical Properties 


Carboxylic acid 


Acidity: Phenols > Water > 1” alcohol > 2° alcohol > 3P alcoho! Ak KO, o Dipolar due to slightly polar C—O 
ROH > pow Meo mirror, > AHO > ROOOH Chemical Properties bonds 
Sodium Alkoxie l” alcohol no Bots. of ethers are lower than isomeric 
+ Cleavage of C—OH bond : Ease of reaction depends on stability R g R ( | Dn AE alee alcohols due to lack of hydrogen bonding 
raed i i . coy ly ono COOH Reaction of ethereal oxygens ROR + HCl conc.) i is ( eee 
TE ' R f a Solubility in water —— 
ve rae 3° alcohol > 2 alcohol > 1° alcohol ' oho | any me = ne A hs ; H | ` i n = = 
ZnCl tbh H ay IOR ‘coos RCOOH - In case ofalky s: a) enol and an alkyl halide are obtained oluble due to formation wr 
+ Reactions involving whole alcohol molecule : 3 aloha ROK HO tO — a 
WK \ BK a, ROR + PCI, — 2R-Cl + POC "A iilii 
AEN Dehydrogenation : 1° alcohol ———» Aldehyde eee Lighter than water 
oy OMBE Reactions involving alkyl group: 
Dehydration : R-OH + conc, H,S0, ROR Palcoho > Ketone - Formation of peroxides with air and light 
me RO-S0,0H Dehydration : 3° alcohol a tk - Substitution products obtained on halogenation. 
| > AUK + Esterification () + Hlectrophilic substitution reaction: Ethers are used as industrial solvents, 
R-OH+AL05 7] ong Noa’ Hy to, Aryl alkyl ethers give o- and p- substituted products due to +R effect o heat transfer medium (diphenyl ether), 
/ RO—H + RCOOH == K—-C—-OR+ 1,0 | flavouring agents and in perfumes, 


alkoxy group (-OR), 


14. 


15. 


16. 


I7; 


18. 


19. 


20. 


© 


(NH,),Cr,O7 on heating liberates a gas. The same 
gas will be obtained by 

(a) treating H,O, with NaNO, 

(b) treating Mg,N, with H,O 

(c) heating NH,NO; 

(d) heating NH,NO, 

The complex hexaamineplatinum(IV) chloride will 
give number of ions on ionisation. 

(a) 3 (b) 2 (c) 5 (d) 4 

In the following pairs of halogen compounds, 
which compound undergoes faster Sy1 reaction? 


Cl Cl 
(i) N and AY 

Cl 
(ii) WAKA ad PPO S ej 


Cl 


a Ay sw AAA, 


Cl 
w 0 AN 


(c) (i) A: (ii) AA 
(d) (i) A. (ii) AAK 


The only lanthanoid which is radioactive 
(a) promethium (b) praseodymium 
(c) lanthanum (d) cerium. 


(ii) ANNAN a 


All Cu(II) halides are known, except iodide, the 
reason for it is that 

(a) Cu?* has much more negative hydration enthalpy 
(b) Cu** ion has smaller size 

(c) iodide is bulky ion 


(d) Cu” oxidises iodide to iodine. 


The correct IUPAC name of cis-platin is 
(a) diamminedichloridoplatinum(0) 
(b) dichloridodiammineplatinum(IV) 
(c) diamminedichloridoplatinum (II) 
(d) diamminedichloridoplatinum(IV). 


Crystal Field Splitting Energy (CFSE) for [CoCl,]* 
is 18000 cm™*. The Crystal Field Splitting Energy 
(CFSE) for [CoCl,]*” will be 
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21. 


22. 


ZS. 


24. 


20. 


26. 


bli 


28. 


(a) 8000 cm” (b) 10,000 cm~’ 

(c) 18000 cm™ (d) 16000 cm™ 

The major product obtained when ethanol is heated 
with excess of conc. H SO; at 443 K is 


(a) ethane (b) methane 
(c) ethene (d) ethyne. 
Among the following, the products formed by the 


reaction of anisole with HI are 
(a) benzene + methanol 

(b) phenol + methane 

(c) phenol + iodomethane 

(d) sodium phenate + methanol. 


Which one of the following chlorohydrocarbon 
readily undergoes solvolysis? 


(a) (O= cuci (b) (OX—cH,cH,cI 
(d) (O)-a 


Identify the products A and B in the reactions: 
R — X + AgCN —> A + Agx 

R— X + KCN —> B+ KX 

(a) A = RNC, B = RCN 

(D) A = RNG 5; B = RNG 

(c) A = R — CN; B = RCN 

(d) A = RCN ; B= RNC 


An organic compound with molecular formula 
C-H¿0 dissolves in NaOH and gives a characteristic 
colour with FeCl}. On treatment with bromine, 
it gives a tribromo derivative C-H;OBr,. The 
compound is 

(a) m-cresol 

(c) benzyl alcohol 


(c) CH, = CHC! 


(b) p-cresol 


(d) o-cresol. 


In Kolbes reaction the reacting substances are 
(a) sodium phenate and CCl, 

(b) phenol and CHCl, 

(c) sodium phenate and CO, 

(d) phenol and CCl4. 


In carbylamine test for primary amines the resulting 
foul smelling product is 

(a) CH3NC (b) COCI, 

(c) CH3NC1, (d) CH3CN 


Ethanoic acid undergoes Hell— Volhard—Zelinsky 

reaction but methanoic acid does not because of 

(a) absence of o&-H atom in ethanoic acid 

(b) higher acidic strength of ethanoic acid than 
methanoic acid 

(c) presence of &-H atom in methanoic acid 

(d) presence of &-H atom in ethanoic acid. 


29. 


30. 


31. 


Jes 


33. 


34. 


35. 


Ihe general name of the compound formed by the 
reaction between aldehyde and alcohol is 

(a) glycol (b) acetate 

(c) ester (d) acetal. 


Reaction by which benzaldehyde cannot be 
prepared is 


(i) CrO,Cl, in CS 
(a) Toluene acne, Sih. 


Br liaa aaa d 
(ii) H,0* 


(b) Benzoyl chloride + H, oat 


| anhydrous AlCl, 
(c) Benzene + CO + HCl 


. , Zn-Hg and conc. HCl 
(d Benzoic acid ARIIN 


The test to differentiate between pentan-2-one and 
pentan-3-one is 

(a) Fehling’s test 
(c) Baeyer s test 


(b) iodoform test 
(d) Benedict's test. 


A secondary amine is 

(a) compound with an NH, group on the carbon 
atom in number 2 position 

(b) a compound in which 2 of the hydrogen of NH; 
have been replaced by organic groups 

(c) an organic compound with two NH, groups 

(d) a compound with two carbon atoms and an 
NH), group. 


Which of the following is correctly matched? 


(a) Bakelite - Novolac 

(b) Polyester — tetrafluoroethene 
(c) Nylon - acrylonitrile 

(d) Teflon — caprolactum 


Which institute has approved the emergency use of 
2-deoxy-D-glucose as additive therapy for covid-19 
patients? 

(a) Ministry of Health and Family Welfare 

(b) Drug Controller General of India 

(c) Indian Council of Medical Research 

(d) World Health Organisation 


A nucleic acid, whether DNA or RNA gives 

on complete hydrolysis, two purine bases, two 

pyrimidine bases, a pentose sugar and phosphoric 

acid. Nucleotides which are intermediate products 

in the hydrolysis contain 

(a) purine or pyrimidine base and ortho-phosphoric 
acid 

(b) purine or pyrimidine base, a pentose sugar and 
ortho-phosphoric acid 


36. 


37. 


38. 


39. 


40. 


41. 


42. 


43. 


44., 


(c) purine or pyrimidine base and pentose sugar 
(d) a purine base, pentose sugar and ortho- 
phosphoric acid. 


Which is most viscous? 
(a) Ethylene glycol (b) Glycerol 
(c) Methanol (d) Ethanol 


The volume of 2.8 g of CO at 27°C and 0.821 atm 
pressure is (R = 0.08210 lit atm K~! mol`!) 

(a) 3 litres (b) 30 litres 

(c) 0.3 litres (d) 1.5 litres 


The work done when 2 moles ofan ideal gas expands 
reversibly and isothermally from a volume of 1 L to 
10 L at 300 K is (R = 0.0083 kJ K mol`’) 

(a) 0.115 kJ (b) 58.5 kJ 

(c) 11.5 kJ (d) 5.8 kJ 


An aqueous solution of alcohol contains 18 g of 
water and 414 g of ethyl alcohol. The mole fraction 
of water is 

(a) 0.7 (b) 0.9 (c) 0.1 (d) 0.4 


If wavelength of photon is 2.2 x 10°''m and 
h = 6.6 x 1074 J s, then momentum of photon 

(a) 1.452 x i kg m s7! 

(b) 6.89 x 10" kg m s”? 

(c) 3x 10°” kg m 5} 

(d) 3.33 x 107%} kg m s~’ 


Elements X, Y and Z have atomic numbers 19, 

37 and 55 respectively. Which of the following 

statements is true about them? 

(a) Z would have the highest ionization potential. 

(b) Y would have the highest ionization potential. 

(c) Their ionization potential would increase with 
increasing atomic number. 

(d) Y would have an ionization potential between 
those of X and Z. 


In oxygen and carbon molecule the bonding is 
(a) O; 16, 1; Cys OG, 27 
(D) Oy 2 06,27 ; Cy: 26, O7 
(c) O: 16, Lt ; Cy: 16, Ir 
(d) O; 20, 07; C>: 00, 27 


Amphoteric oxide among the following 
(a) Ag,O (b) SnO, (c) BeO (d) CO, 


Which property of CO, makes it biologically and 
geo-chemically important? 

(a) Its low solubility in water. 

(b) Its high compressibility. 

(c) Its acidic nature. 

(d) Its colourless and odourless nature. 
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45. 


46. 


47. 


48. 


49. 


50. 


The IUPAC name for 
O O 

~~ a —H is 

(a) 1-carboxybutan-3-one 

(b) 4-oxopentanoic acid 

(c) 1-hydroxypentane-1,4-dione 

(d) 1,4-dioxopentanol 


1 mole of HI is heated in a closed container of 
capacity of 2 L. At equilibrium half a mole of HI 
is dissociated. The equilibrium constant of the 
reaction is 
(a) 0.25 


(b) 0.35 (c) 1 (d) 0.5 


Which among the following has highest pH? 
(a) 1 M H,SO, (b) 0.1 M NaOH 
(c) 1 M HCl (d) 1 M NaOH 


In which of the following compounds, an element 
exhibits two different oxidation states? 

(a) NH, (b) N3H 

(c) NH CONH, (d) NHNO; 

Which of the following hydrides is electron 
deficient? 

(a) CH, (b) BHęẹ (c) NaH 


Identify A and B in the reaction 
HBr (benzoyl 


(d) CaH, 


potent A (Major product) 
Propene - 
B (Major product) 


od. 


© 


(a) A: eis — CH; ) 
Br 


B: CH, CH, —CH,—! 
(b) A: Hs OR OHS 


Br 

B: CH; — CH — CH 
I 

CH;— CH, — CH, — Pr, 
3; Cae] 
CHa — CHy—CHs — Br, 
B: CH,—CH— CH; 

I 


Vacant space in body centred cubic lattice unit cell 
is about 
(a) 23% (b) 46% 


(c) 32% (d) 10% 
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53. 


54. 


59. 


56. 


S 


58. 


59. 


How many number of atoms are there in a cube 
based unit cell, having one atom on each corner and 
2 atoms on each body diagonal of cube? 


(a) 4 (b) 9 (c) 8 (d) 6 


Which of the following is not true about the 

amorphous solids? 

(a) Amorphous solids can be moulded by heating. 

(b) They are anisotropic in nature. 

(c) On heating they may become crystalline at 
certain temperature. 

(d) They may become crystalline on keeping for 
long time. 

Which of the following colligative properties can 

provide molar mass of proteins, polymers and 

colloids with greater precision? 

(a) Depression in freezing point 

(b) Osmotic pressure 

(c) Relative lowering of vapour pressure 

(d) Elevation in boiling point 


In fuel cells, are used as catalysts. 

(a) zinc-mercury (b) lead-manganese 
(c) platinum-palladium 

(d) nickel-cadmium 


Ihe molar conductivity is maximum for the 
solution of concentration 

(a) 0.005 M (b) 0.001 M 

(c) 0.004 M (d) 0.002 M. 


Alkali halides do not show dislocation defect 

because 

(a) cations and anions have almost equal size 

(b) there is large difference in size of cations and 
anions 

(c) cations and anions have low co-ordination 
number 

(d) anions cannot be accommodated in vacant 
spaces. 


Solubility of gas in a liquid increases with 
(a) increase of P and decrease of T 
(b) decrease of P and decrease of T 
(c) increase of P and increase of T 
(d) decrease of P and increase of T. 


The rise in boiling point of a solution containing 
1.8 g of glucose in 100 g of solvent is 0.1°C. The 
molal elevation constant of the liquid is 

(a) 2 K kg/mol (b) 10 K kg/mol 

(c) 0.1 K kg/mol (d) 1 K kg/mol 


60. If 3 g of glucose (molar mass = 180 g) is dissolved in 
60 g of water at 15°C, the osmotic pressure of the 
solution will be 
(a) 6.57 atm (b) 5.57 atm 
(c) 0.34 atm (d) 0.65 atm. 


SOLUTIONS 
1. (d): For first order reaction, 


0.693, _ 0.693 _ 0.693 
a g ti 45 


p 2.303 og( a 
t a—-x 


0.693 _ 2.303, 2) 
45 f gi 
— 2.303345 
0,693 


2.303 X3 
t 


min = 448.6 min 


= _- ae hours = 7.5 hours 
60 
2. (a): The rate of the given reaction is expressed in 
mol L~} 
mol L~’ 


7t, Hence, 
s7! = k [mol L71]? 


mol L's" 


mol? L? 


=l 


= e ad 2 
-mol Ls or Lmol™ s 


3. (c) : Colloidal sol of sulphur is used in the treatment 
of skin diseases due to its large surface area. 

KX 1000 
M 
 6.3x 10 ohm 


4. (c): A 


‘cm! x 1000 
0.1 mol cm” 
= 630 ohm! cm* mol! 
5. (b): For spontaneity of a cell, 
AG = -ve, Ece = +ve 


l-n 


l 
6. (b,c) : For n™ order reaction, tps a 
a 


l 
7. (b): For n” order: tjj % -g 
a 


n-l=5 > n=5+1=6 
8. (a): H3PO, is reducing in nature due to the presence 
of two P — H bonds. 


O 
| 
Hw” pi 


H 


ou 


9. (a): If a transition metal is present in its highest 
oxidation state, it can only accept electrons thus, it will 
act as an oxidising agent. 


10.(c) : w=V24 BM =Jn(n+2) 
n(n+2)=24 => n=4 


n = Number of unpaired electrons = 4 
Fe : [Ar] 30°45" 


Fe** : [Ar] 
Thus, Fe? 


11.(d): Colloidal solution of palladium can adsorb 
largest volume of hydrogen gas as the surface area of 


has 4 ganire electrons. 


palladium is maximum in its colloidal solution. 
12. (b): Electron gain enthalpy order for halogens is as 
follows : Cl>F > Br> I 
13.(c) 
14. (d) : (NH4),Cr,07 —— Cr,03 + N,T + 4H,O 
Hence, N, gas is liberated on heating (NH4) CrO}. 
H20, + NaNO, —> NaNO, F H,O 
NHNO, —— N-O + 2H,0 
NH,NO, — N; + 2H,O 
15. (c) : [Pt(NH3),]Cl, —> [Pt(NH3),]** + 4CI” 
The given complex provide 5 ions on ionisation. 
Cl 
+ 

AN — YN 

3° carbocation 

(More stable) 


Cl n 
AY NY 
: 2° carbocation 


(te stable) 


wAAK@= AXAN 


TT 
(More stable) 


PO A > SNIN Z 
1° carbocation 
‘tums stable) 


Higher the stability of the carbocation formed, higher 


16.(d): (i) 


will be the rate of Sy1 reaction. 

17.(a) : Promethium is the only lanthanoid that exhibits 
radioactivity. 

18.(d): Cu** oxidises T to I, easily hence, copper iodide 


is not known. 
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19.(c) : Cis-platin is [Pt(NH3),Cl]. 
The IUPAC name is diamminedichloridoplatinum(II) 
20.(a) : A, for [CoCl]* = 18000 cm™ 


4 4 : nap 
A, =7 X Ao =% * 18000 cm t = 8000 cm™' 


21.(c) : CH;,CH,OH ats CH, = CH, 


Ethene 
OCH; OH 
no BoT + CHI 
N Iodomethane 


Phenol 


23.(a) : As benzyl carbocation is the most stable due to 
resonance. 
24. (a) : R — X + AgCN ——> RNC + AgX 
R — X + KCN —> RCN + KX 
KCN is ionic and dissociates as K* and CN’ ions while 
AgCN is mainly covalent and nitrogen is free to donate 
electron pair to the electrophilic carbon. 
25.(a) : C-H,O (i) dissolves in NaOH 
(ii) gives colour with FeCl; 
(iii) with bromine it gives 
tribromo derivative 
The given characteristic reaction matches with phenol. 


27.(a) : Isocyanides are foul smelling products formed 
on carbylamine reaction. The reaction equation shown 


below depicts a general carbylamine reaction. 


l 
RNH, ———> RNC + KC1+H,0 


aia (Isocyanide) 
| i) Br5/Red P | 
28.(d) : CH;COOH Oe s CH,—COOH 
(ii) H20 | 
Br 
(Hell—Volhard—Zelinsky reaction) 


29.(d) 

30.(d): Zn-Hg/conc. HCl is used to reduce XC —O 
to CH, but it cannot reduce -COOH group. 

31.(b) : CH; — 7 CH,CH,CH, 


O 


Pentan-2-one 
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CH, — CH, — — CH CH; 
O 


Pentan-3-one 

Iodoform testis given by ketones containing CH; — C — 
group. 
32.(b): R— NH —R 

Secondary amine 
33.(a): A linear product of phenol-formaldehyde 
polymer is novolac and novolac on heating with 
formaldehyde undergoes cross linking to form bakelite. 
34. (b) 
35.(b): A molecule of nucleotide consists of a nitrogen 
containing base, a phosphate group and a sugar. 


36. (b) : Since glycerol has three — OH groups, it is most 
viscous. 


2.8g 
37.(a): i ——— = 0.1 mol 
28 g mol © 
From ideal gas equation, PV = nRT 
nRT 
V=- 


0.1 mol x 0.08210 L atm mol ! K-! x300K 
p 0.821atm p 


SL 


38.(c) : For an isothermal reversible expansion of an 
ideal gas work done is calculated as : 


. 

w =—2.303nRT log H 
Vi 

= —2.303 x 2 x 0.0083 kJ x 300 x log (2) =-11.5kJ 


(Note : The amount of work done is 11.5 kJ.) 


18 | 
39.(c) : Moles of water = b = 1 mol 
18 ¢ mol | 
414 
Moles of ethyl alcohol = > 9 mol 
46 g mol 


Moles of water 
Mole fraction of water = 


Total number of moles 
1 mol E 
rie: 9) mol i 


40.(c):A=2.2x 107}! mh=66x10Js 
or 6.6x 10" kg m'g’ 


h öxi” E E 
== OLL amle i kg m s 
À 22x10 
41. (d) 


42.(a) : O, has 1 o and 1 mz bond but C, molecule has 
27 bonds. 

43.(c) : BeO is an amphoteric oxide. 

44.(a) : CO, forms carbonic acid with water which 
dissociates to give HCO; ions. 

H,CO3/HCO3 is a buffer system which helps in 
maintaining pH of blood. 


45.(b) 
46. (a) . 2HI == H, + I, 
Initial moles 1 0 0 
„a d l ji 
At pester ad T, 
— 2 3 4 4 


l1 1 i oe 
H |=—x— mol/L- [L,]=—*— mol/L 
[H [L] g*g_4x4_1 


= Kiin =- =- =0.25 

HI? 1 8x8 4 

G) 

47. (d): HSO; and HCI are acids, so pH will be lower 
than 7. Since 1 mole of NaOH dissociates to give 1 mole 
of Na* and OH ions in aqueous solution. 
NaOH = [OH | = 0.1 
pOH = -log[OH ] = -log[0.1] = 1 
pH = 14-1=13 
For 1 M NaOH, [OH | = 1 
pOH = -logl{OH ] =0 => pH=14 
48.(d): NH% NO; 
Let oxidation state of N be x in NH," then 
x+4(41)=4+1 > x=-3 
In NO3, x + 3(-2) =-1 then x = +5 
49.(b) 
50.(d): 


om 


HBr (Peroxide) CH, = CH,CH,B r 
(A) 
CH; — CH = CH, 


Propene 


=——> CH, — CH — CH, 
l (B) 
51.(c) : Packing efficiency of bcc is 68%. 
So the vacant space is 32%. 
52.(b): 1 atom at each corner means it has 1/ gth portion 
of an atoms. 
| l 
Number of atoms per unit cell = 8 x a l 


The total atoms at body diagonal = 4 x 2 = 8 
Total atoms in cubic unit cell = 8 + 1 = 9 


53.(b): Amorphous solids are isotropic in nature. 

54. (b) 

55.(c) : In a fuel cell, the platinum-palladium catalysts 
facilitates the reaction between oxygen and hydrogen, 
thus increasing the rate of electrode reactions. 

-= KX1000 


m 


i 
56.(b): A _ Thus, A,, =- 
C 


Lower the value of concentration, higher is the molar 


conductivity. 

57.(a) 

58. (a) : According to Henry's law, 
Sy = KyP, Sy Po 


S= solubility of gas 
P, = partial pressure of gas 
On increasing temperature, solubility of gases decreases, 
as on increasing temperature, kinetic energy of gas 
increases. 
59.(d) : Aly = iK, m 
For glucose, i = 1 
-Moles of solute 
k Mass of solvent (kg) 

1.8 g 
180g mol’ 
Mass of solvent = 100 g = 0.1 kg 

0.01 mol 
0.1 kg 
AT, =0.1=1x01xK, => K,=1Kkg/mol 
60.(a) : Osmotic pressure, (T) = CRT 
= Molesofsolute 3/180 
Mass of solvent (kg) 60x10 

C = 0.277 mol/kg 
T = 0.277 mol/kg x 288 K x 0.0821 L atm mol * K`’ 

= 6.55 atm = 6.57 atm. 


Moles of glucose = =0.01 mol 


= 0.1 mol kg! 


© © 
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The product formed, when benzene diazonium 
fluoroborate is heated with aqueous sodium nitrite 
solution in the presence of copper is 

(a) fluorobenzene (b) benzene 

(c) phenol (d) p-nitrophenol 

(e) nitrobenzene. 


Which one of the following is a polysaccharide? 
(a) Glycogen (b) Lactose 

(c) Maltose (d) Sucrose 

(e) Glucose 


Which of the following is added to commercial salt 
to control hypothyroidism? 

(a) Magnesium iodide(b) Potassium iodide 

(c) Sodium iodide (d) Calcium iodide 

(e) Lithium iodide 


Conveyor belt is manufactured from 


(a) buna-S (b) neoprene 

(c) PVC (d) teflon 

(e) glyptal. 

Which one of the following is a non-narcotic 
analgesics? 


(b) Codeine 
(d) Heroin 


(a) Morphine 
(c) Paracetamol 
(e) Bithional 


Ihe primary precursor of photochemical smog 
that can be metabolised by plants such as Juniparus 
and Pyrus, is 

(a) nitrogen dioxide (b) ozone 

(c) PAN (d) carbon dioxide 

(e) sulphur dioxide. 


Which one of the following contains the highest 
number of oxygen atoms? 

(a) One mole of aluminium sulphate 

(b) Two moles of ferrous sulphate 

(c) Three moles of hydrogen peroxide 
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11. 


- Exam Held on 
— 4 July 


(d) Two moles of potassium permanganate 
(e) One mole of potassium dichromate 


Among the following pairs of compounds, the 
one that does not illustrate the law of multiple 
proportions, is 

(a) NO and NO, 
(c) FeO and Fe,O, 
(e) NO and N,O 


(b) CuO and Cu,O 
(d) H,O and HLS 


A dinegative ion of the element X consists of 10 
electrons and 8 neutrons. A dipositive ion of the 
element Y consists of 12 protons. The number of 
neutrons in Y is 1.5 times the number of electrons 
in atom X. Then the mass numbers of X and Y 
would be in the ratio 
(a) 1:2 (b) 223 
(e) 1:3 


(co) 3:2 (d) 2:5 

A particle of mass 6.6 x 10°! kg is moving 
with a velocity of 1 x 10’ ms™!. The de Broglie 
wavelength (in A) associated with the particle, is 
(h = 6.6 x 10°**J s) 
(a) 1 (b) 10 
(e) 4 


(c) 5 (d) 2 

From the following, choose the correct structures 
of chloroxylenol and terpineol, which are the 
constituents of "Dettol". 


OH 


Cl 


12. 


13. 


14. 


15. 


16. 


17. 


CH, 
HO. | 
©) (D) 
OH 

H,C~ ~CH, i 
(a) A and B (b) Band C 
(c) Aand D (d) Aand C 
(e) Band D 


A fast moving particle of mass 6.63 x 107°’ g can be 


located with an accuracy of 1 Å. The uncertainty in 
its velocity (in m s™}) is about (h = 6.63 x 1074 J s) 


(a) 8x 10° (b) 8 x 104 
(c) 8x iY (d) 8x 10° 
(e) 8x 10 


Which one of the following molecules contains an 
incomplete octet of the central atom? 

(a) SF, (b) AICI, (e) CH, (d) PF, 

(e) H,O 


Which one of the following reactions involves 
change from sp? to sp? hybridisation of the central 
atom? 

(a) CH, + 2CL, — CH,CL, + 2HCI 

(b) NH, +H’ > NH, 

(e) AICI, + Cl — AICI, 

(d) HO+H' > H,O" 

(e) PCL +Cl, — PCl; 


Ihe dipole-dipole interaction energy between 
rotating polar molecules is proportional to i 
where 'r' is the distance between polar molecules. 


ot. weet wm 
a r C 3 2 


a 

1 
ey os 
©) 
A metal 'X' crystallises in a body centred cubic 
structure and its metallic radius is 346.4 pm. The 
length (in pm) of the unit cell is 
(a) 200 (b) 800 (c) 600 
(e) 400 


(d) 500 


The standard enthalpy of formation of CH 4(g) 
CO4(.) and H,O; are -75 kJ mol !, -393 kJ mol“! 
and -286 kJ mol™ respectively. The amount of heat 
liberated (in kJ) when 3.2 g of methane gas is burnt 
under standard conditions is 
(a) 89 (b) 278 (c) 890 
(e) 178 


(d) 965 


18. 


19. 


20. 


bls 


Lb 


Which one of the following is the correct relation 
between C, and C, for one mole of an ideal gas? 
(R is molar gas constant) 


(a) C,=C,-R (b) C,=C,+R 
(c) C,=R-C, (d) C,=C,xR 
(e) C,=C,/R 


Some of the reactions and their equilibrium 
constants K. are given. Choose the reaction which 
proceeds rarely at the given temperature. 
a . 
K,=2.4 x 10* at 500 K 
(b) Hy) + Lg) === 2HIp; K, = 57.0 at 700 K 
(c) Ay (0) + Cly => 2HCI(.); 
K.= 4.0 x 10°! at 300 K 
(d) Nag + Oro <= 2NO(,5 
K.=4.8 x 10! at 298 K 
S 
(e) Horo) + Br Co) = 2HBr o; 
K. = 5.4 x 10'8 at 300 K 


2(g) 


The equilibrium constants for the following two 
reactions at 298 K are given below: 

2A == B+C;K, = 16 

2B + C= 2X; K, =25 

What is the value of K for the reaction, 


l 
A+ > B= Xat 298 K? 


l 
(a) F W 


(e) 20 


5 4 
(c) : a 


The average oxidation number of bromine in Br,O, 
is 


16 4 3 5 
w2 b> OF @ > 
(e) È 

3 


The standard electrode potentials of some electrodes 
are given below: 


Fe>*/Fe?+ 0.77 V;  Br,/Br 1.09 V; 
IT 0.54 V;  Zn**/Zn -0.76 V; 
Ag*/Ag,. 0.80 V;  Fe**/Fe,) -0.44 V; 
Cu**/Cu,,)0.34 V 


Predict the reaction that is not feasible. 
(a) Bert aq) Oxidises I ag) 
(b) Ag’ aa} oxidises Cu.) 


(c) Agip reduces Fe" B 
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23. 


24. 


23; 


26. 


Gi. 


28. 


50, 


(d) Br, 7) oxidises Fe” i 
(e) Zn; reduces Cu**,, r 


Ihe chemistry teacher asked the students to 
prepare 20% w/w solution of urea [NH,CONH,] 
in water. Which one of the following solution does 
not conform to the required composition? 

(a) 6 g urea dissolved in 24 g water 

(b) 20 g urea dissolved in 80 g water 

(c) 10 g urea dissolved in 40 g water 

(d) 4 g urea dissolved in 16 g water 

(e) 15 g urea dissolved in 30 g water 


The vapour pressures of pure liquids X and Y at 
350 K are 200 mm and 300 mm of Hg respectively. 
Then the correct vapour pressure (in mm of Hg) of 
an ideal solution containing X and Y in the mole 
ratio 3 : 2 at the same temperature is 

(a) 120 (b) 180 (c) 260 (d) 240 

(e) 160 


In a reaction 3A — Products, the concentration 
of A decreases from 0.4 mol L~} to 0.1 mol L~ in 
20 minutes at 300 K. The rate of decrease in [A| 
during this interval (in mol L~' min‘) at 300 K is 
(a) 0.005 (b) 0.015 (c) 0.001 (d) 0.15 

(e) 0.05 


The half-life period of a first order reaction at 
298 K is 20 minutes. The time (in min.) required 
for 99.9% completion of the reaction at the same 
temperature, is 

(a) 100 (b) 200 
(e) 300 


(c) 150 (d) 250 


The critical temperature of some gases are : 
methane 190 K, ammonia 405 K, carbon dioxide 
304 K, n-butane 425 K and dihydrogen 33 K. The 
gas that is adsorbed to the maximum extent on 1 g 
of activated charcoal at a given temperature is 

(a) dihydrogen (b) methane 

(c) carbon dioxide (d) n-butane 

(e) ammonia. 


Which one of the following is not true with regard 
to physisorption? 

(a) It arises because of van der Waals’ force. 

(b) It is not specific in nature. 

(c) High activation energy is needed. 

(d) It depends on the nature of gas. 

(e) Enthalpy of adsorption is low (20-40 kJ mol’). 
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30. 


31. 


32. 


33. 


34. 


Match the following: 

(A) Saline hydride (i) CrH 
(B) Electron-deficient hydride (ii) CH, 
(C) Electron-precise hydride (iii) BeH, 
(D) Electron-rich hydride (iv) B,H, 
(E) Metallic hydride (v) H,O 


Choose the correct option. 

(a) (A)-(ili); (B)-(ii); (C)-(iv); (D)-(v); Œ)-(i) 

(b) (A)-(iii); (B)-(v); (C)-(iv); (D)-(1); (E)- i) 

(c) (A)-(iv); (B)-(ii)s (C)- (iii); (D)-(v); (E)-(i) 

(d) (A)-(ili); (B)-(iv); (C)-Gi); (D)-(v); (E)-(i) 

(e) (A)-(ili); (B)-(i); (C)-Gi); (D)-(iv); (E)-(v) 

The metal which dissolves in liquid ammonia 
to give a blue-black solution due to formation of 
solvated electron is 
(a) aluminium 
(c) calcium 

(e) germanium. 


(b) gallium 
(d) silicon 


Which one of the following processes does not 
produce dinitrogen? 

(a) Thermal decomposition of ammonium dichromate. 
(b) Thermal decomposition of barium azide. 

(c) Treating an aqueous solution of ammonium 

chloride with sodium nitrite. 
(d) Thermal decomposition of sodium azide. 
(e) Thermal decomposition of ammonium nitrate. 


Which of the following compounds is used as 
refrigerant? 

(a) CCLF, 

(b) CICH,CH,SCH,CH.Cl 

(c) CCL, 

(d) CCLNO, 

(e) COCL, 


Which one of the following set of transition metals 
have high volatility? 
(a) Ti, Zn and Hf 
(c) Mn, Tc and Re 
(e) Zn, Cd and Hg 


Both Cr** and Mn’*+ have d* configuration. Which 

one of the following is true? 

(a) Mn°t is a reducing agent but Cr** is an 
oxidising agent. 

(b) Mn°*+ is an oxidising agent but Cr** is a 
reducing agent. 

(c) Both Mn*t and Cr* are oxidising agents. 

(d) Both Mn°* and Cr** are reducing agents. 

(e) Both Mn*t and Cr** are neither reducing nor 
oxidising agents. 


(b) Cr, Mo and W 
(d) Fe, Ru and Os 


35. 


36. 


ats 


38. 


39. 


40. 


4l. 


The complexes [Co(NH,).NO,]CL, and 
[Co(NH,)-ONOJCL, are 

(a) coordination isomers 

(b) geometrical isomers 

(c) solvate isomers 

(d) ionization isomers 

(e) linkage isomers. 


Which one of the following is not an ore of iron? 
(a) Magnesite (b) Haematite 

(c) Magnetite (d) Siderite 

(e) Iron pyrites 

The overall complex dissociation equilibrium 


constant for [Cr(H,O),]°* ion is 5 x 10714. The 
overall stability constant of the complex is 


(a) 2x 107! (b) 5x 10!! 

(c) 5x 10!° (d) 2x 101! 

(e) 0.2 x 10! 

Match the following: 

(A) Alkane (i) Phenol 


(B) Alicyclic compound (ii) Tropolone 

(C) Benzenoid aromatic compound (iii) Isobutane 

(D) Non-benzenoid aromatic (iv) Furan 
compound 

(E) Heterocyclic compound 

Choose the correct option. 

(a) (A)-(ili); (B)-(i)s (C)-(v); (D)- Gi); (E)- Gv) 

(b) (A)-(ili); (B)-(v); (C)-(i); (D)- Gi); (E)- Gv) 

(c) (A)-(i); (B)-(ii); (C)-Gii); (D)-(iv); (E)-(v) 

(d) (A)-(iii); (B)-(v); (C)-(i); (D)-(iv); (E)- (ii) 

(e) (A)-(ili); (B)-(Gi); (C)-(i); (D)-(v)s (E)- Gv) 

The elemental analysis of an organic compound 

gave C : 38.71%, H : 9.67%. What is the empirical 

formula of the compound? 


(v) Cyclohexene 


(a) CH,O (b) CH,O 
(e) GHQ (d) CHO 
(e) CH.O 


Which one of the following molecules contains 
only primary and tertiary carbon atoms? 

(a) 2, 2-Dimethylbutane 

(b) 3-Methylpentane 

(c) 2, 3-Dimethylbutane 

(d) n-Hexane 

(e) 2-Methylhexane 


Calculate the number of oO and m bonds in 
2-n-propylpent-1-ene. 

(a) 220 bonds, 27 bonds 

(b) 230 bonds, 1m bond 

(c) 210 bonds, 1m bond 

(d) 230 bonds, 27 bonds 

(e) 200 bonds, 1m bond 


42. 


43. 


44. 


45. 


46. 


47. 


48. 


Which one of the following molecules gives 
four isomeric monochlorides on photochemical 
chlorination? 

(a) 2-Methylpropane (b) n-Butane 

(c) 2-Methylbutane (d) 2,3-Dimethylbutane 
(e) Propane 


Which of the following aryl chlorides on warming 
with water forms the corresponding phenol? 

(a) 4-Methylchlorobenzene 

(b) 4-Nitrochlorobenzene 

(c) 2, 4, 6-Trinitrochlorobenzene 

(d) 2-Nitrochlorobenzene 

(e) 2, 4-Dinitrochlorobenzene 


Resorcinol is 

(a) benzene-1, 3-diol (b) benzene-1, 4-diol 
(c) benzene-1, 2-diol (d) 3-methylphenol 
(e) 4-methylphenol. 


Choose the correct order of acidity of the following 
phenols : 

(I) m-nitrophenol (II) p-cresol 

(III) p-nitrophenol (IV) phenol 

(a) (ITT) > (D) > (IV) > UI) 

(b) (ID > (IV) > COD) & (0) 

Cc) (D > CI) >(I) > UV) 

(da) (V) & CT) > (D & U) 

(e) (III) > (II) > (I) > (IV) 


Which one of the following represents valeraldehyde? 
(a) CH,CH,CH,CH,CHO 

(b) CH,CH(CH,)CH,CHO 

(c) CH,CH(OCH,)CHO 

(d) (CH,),CHCHO 

(e) CH,CH,CH(CH,)CHO 


Toluene on treatment with chromic oxide in acetic 
anhydride at 273 K to 283 K gives 

(a) benzaldehyde 

(b) benzylidene diacetate 

(c) benzoic acid 

(d) benzyl alcohol 

(e) phenylacetate. 


Among methanamine, ethanamine, benzenamine, 
N-methylaniline and N, N-dimethylaniline, the weakest 
and the strongest base in aqueous phase, respectively 
are 

(a) benzenamine and methanamine 

(b) N-methylaniline and ethanamine 

(c) N, N-dimethylaniline and ethanamine 

(d) benzenamine and ethanamine 

(e) N-methylaniline and methanamine. 
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SOLUTIONS 


N,BE, 


Cu/ NaNO, 
(e) : os nn om +N, 


) : Glycogen is a polysaccharide of glucose while 
ihe maltose and sucrose are disaccharides and 
glucose is a monosaccharide. 


(c) 


(b): Neoprene is generally used for making 
conveyor belts, gaskets and hoses. 


(c) :Morphine, heroin and codeine are narcotic 
analgesics. Bithional is an antiseptic and is 
used in soaps to reduce odour due to bacterial 
decomposition of organic compound on the body. 
Paracetamol is a non-narcotic analgesic drug. 


(a) :Plants like pinus, juniparus, quercus, pyrus 
and vitis can metabolise nitrogen oxide which is 
a primary precursor of photochemical smog. 
(a):1 mol of aluminium sulphate Al,(SO,), has 
12 moles of oxygen atoms. 

Number of oxygen atoms = 12 x N, 

1 mole of ferrous sulphate FeSO, contains 4 moles 
of oxygen atoms. 

2 moles will have 8 moles of oxygen atoms. 
Number of oxygen atoms = 8N, 

3 moles of H,O, has 6 moles of oxygen atoms. 
Number of oxygen atoms = 6N, 

2 moles of potassium permanganate (KMnO,,) has 
8 moles of oxygen atoms. 

Number of oxygen atoms = 8N, 

1 mole of potassium i Medic d (Ka Gra 
7 moles of oxygen atoms. 

Number of oxygen atoms = 7N, 


O.) has 


(d):Law of multiple proportion states that if two 
elements form more than one compound, then the 
ratios of the masses of the second element which 
combine with a fixed mass of the first element will 
always be ratios of small whole numbers. 

H,O and HS cannot illustrate this law as they have 
different elements such as oxygen and sulphur. 


(b) : Given : X” contains 10 electrons. 

Y~* contains 12 protons 

Neutrons in Y = 1.5 x neutrons in X. 

X contain 8 electrons, 8 protons and as given it 
contains 8 neutrons. 
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l1. 


12. 


Mass number of X = 8 + 8 = 16 
Neutrons in Y = 1.5 x 8 = 12 
Mass number of Y = 12 + 12 = 24 
16 2 


Mass numberof Y 24 3 


Mass number of X 


(a) : Mass of particle = 6.6 x 107°! kg 
Velocity = 1 x 10’ m/s 


de Broglie wavelength, À = 2 
mv 
—34 
6.6 x 10 z 
= = -=1x10 "m=1A 
6.6X10 ` x1x10 


(d):Dettol is mixture of chloroxylenol and 
terpineol. It contains antispectic properties. 

(e) sm = 6.63 X 10°" g= 6,63 x 10°" ke 

Ag= 1 «10°? 

According to Heisenberg uncertainty principle 


h 
Ax = — 
P AT 
h 
or mAvAx = — 
AT 
h 6.63 Xx i 
 AnMAX 4x3.14x6,63X102! x1x10 
10’ 
4X 3.14 
Av = 8 x 10° 
13. (b): 
F H F 
Electrons ip Cl H: Tor H Fip F H: O: 
on central F Cl: AĮ}: CI H F H 
atom (12e) (6e ) (8e7) (10e) (8e) 


14. (c) :CH, + Cl, —> CH,Cl, + 2HCl 


sp? sp? 


NH, + H —>NH, 
sp? sp> 
AlCl, + Cl —> AlCl,- 


sp” S p> 


H,O + Ht —> H,O* 


sp? sp? 
PCL + Cl, — PCI, 


sp? spd 


15. 


16. 


17. 


18. 
19. 


20. 


21. 


bei 


(e) :In stationary polar molecules (in solids) 
dipole dipole interaction energy between the 
molecules is proportional to 1/7° and between the 
rotating polar molecules is proportional to 1/r° 
(r = distance between two polar molecules). 


3 
(b): For bcc crystal, r= SB, 


4r 4x346.4 | 
"B 1732 m = 800 pm 
(e) : Given : Ci + 2H 4,6) —> CHo; 
AH = -75 kJ/mol ai) 
Cis t Ozio) —> CO); AH = -393 kJ/mol (ii) 
Hoio) + = Ong -> H OAH = -286 kJ/mol ...(iii) 


Equations (ii) + 2(iii) - (i) will give our desired 
equation 

AH = -393 + 2 x (-286) - (-75) = -890 kJ/mol 
1 mol i.e. 16 g CH, releases 890 kJ of heat. 


Then 3.2 g methane will release = — x 3.2=178 kJ 
(b): C, -C,=R 

(d): As the value of K, is very low, hence it will 
proceed very slowly or rarely. 

(e):2A => B + C K, = 16 ...(i) 

2B + C == 2X K, =25 ...(ii) 
Dividing equations (i) and (ii) by 2 and then 
adding we get, 


A+- -B =X 
c= E 
O 


\ 46 7 +64 > 
(a): O=Br—Br—Br=O 
Oo” | No 
O 
Average oxidation state = T 


(c) : A reaction is feasible if EMF of cell is +ve. 
Cathode : At which reduction occurs, Anode : At 
which oxidation occurs 

(a) 2Fe*+ + 21- —> 2Fe** + L 


Eal -— a ote = 0.77 — 0.54 
= 0.23V (feasible) 
(b)2Agt + 2Cu —> 2Ag + Cu” 
E° ṣa = 0.80 — 0.34 = 0.46V (feasible) 


Z3. 


24. 


29. 


26. 


(c) 2Fe** + 2Ag —> 2Fe*t + 2Ag* 
E° = 0.77 — 0.80 = -0.03 (non-feasible) 
Br + Fet —> Br, + Fe?* 
E? = 1.09 - 0.77 = 0.32V (feasible) 
(e) Cu2++ Zn — Cu + Zn** 
EF. = 9.34 — (-0.76) = 1.1V (feasible) 


(e) :In (a), 6 g urea in 30 g solution 


(d) 


6 
Mass percentage => 3 x 100 = 20% 
. . 20 
In (b), 20 g urea in 100 g solution => [As x 100 = 20% 


10 

In (c), 10 g urea in 50 g solution = a x 100 = 20% 
In (d), 4g urea dissolved in 20 g solution 

4 | 
=> — X 100 = 20% 

20 
In (e), 15 g urea dissolved in 45 g solution 

lS 
=> — X100 = 33.3% 

45 


(d) : P? = 200 mm Hg 
P? = 300 mm Hg 


= Oo 
Po= PL xX xX, + PY x x, 


3 2. 
P, = 200 x ~ +300 = =120 +120 =240 mm Hg 


(a) :Reaction, 3A — Products 
Initial conc. (x,) = 0.4 mol L~? 
Finital conc. (x,) = 0.1 mol L~ 
Time interval = 20 min 


= (Xa =X 0.5 
Average rate of reaction = mG — a) — —___ 
3(t, -t,) 20x3 
= 0.005 mol L=! min“! 
(b):f,,. = 20 min 


0.693 0.693 
k = LL = in” 


For first order reaction, 
a, ae a _ 2.303 770 lee 
k a- x 0693 693 0.1 
2.303 
~ 0.693 
3X20 X.2.303 
7 0.693 


x20 log 10° 


= 199.39 = 200 min 
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BT: 


28. 


29, 
30. 


31. 


32. 


33. 


34. 


35. 


36. 


af. 


54 


(d): Extent of adsorption œ critical temperature 
Hence order of adsorption 

n-butane > ammonia > CO, > CH, > H, 

(c) :Less heat of adsorption is sufficient for the 
physisorption to occur. No chemical bonds are 
formed in physisorption so, there is no necessity 
of activation energy. 


(d) 


(c): Alkaline earth metals form ammonia solvated 
cations and electrons when treated with ammonia. 
The solution formed is electrically conductive, 
paramagnetic in nature. 

The solvated electrons get absorbed in the visible 
region and thus the solution becomes blue in colour. 


(e) : (NH,),Cr,O, +5 N, + CrO, + 4H,O 
Ba(N,), A y Ba + 3N, 

NH,Cl + NaNO, —^> NaCl + 2H,O + N, 
2NaN, —*> 2Na + 3N, 

NH,NO, +> N,O + 2H,O 

(a) : CCLF, (Freon-12), Chloroflorocarbon, is used 
as refrigerant. 

(e) :Zn, Cd and Hg have low boiling point due to 
fully filled d-orbitals so they are highly volatile. 


M nt 
d> 
(half filled, stable) 


(b): Mn?* + e —> 
ga 


Hence, Mn’* is good oxidising agent. 


Cy? Hy, Oe 
d* d? 
(É g» stable) 
Hence, Cr** is strong reducing agent. 
(e):NO, is an ambidentate ligand. It has two 
different donor atoms linked to central atom in the 
isomers hence, these are called linkage isomers. 


(a) : Magnesite : MgCO, 
Haematite : Fe,O, 

Magnetite : Fe,O, 

Siderite : FeCO, 

Iron pyrites : Fes, 

(d) : Overall stability constant 
E l 

~ Overall dissociation constant 


] 
=——, =2x10" 
5x10 ~ 
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Percen- 
tage of 


100—(38.71+9.67) 
= 51,62 


element 


Number 


of 


moles 


Simplest 


1? 
ie 
0 2° 1° 
40. (c) : CH,-C—CH,—CH, (2, 2-dimethylbutane) 
ig | 
Fo 
1” 
i 
CH.—GH,—CH—GH,—CH 
ee oe ge p“ p” 


41. 


(3-Methylpentane) 
1° P 3° L. 
CH,— ~~ oo oy 
CH, CH 
7 3 yo 3 


(2,3-dimethylbutane) 


i F° 3° 29 Fi i 
CH,—CH,—CH, —CH,—CH,—CH, (n-hexane) 


Ll? 3” 2 2° 2” 1> 
CH,—CH—CH, —CH,—CH,—CH, 


(2-Methylhexane) 
1° 
H H H H 
ooo Mao 2 o 
(b) H—C,=—C,— C3; —C, =C, — H 
ol lo ol 5 
H H H 
H H 
o| [ee e 
H>C+C—C—-H 
ls lo lo 
H H H 


C— C = 7o bonds 
C— H = 160 bonds 
C=C = 17 bonds 


Total 23 o bonds and one m bond are present. 


42. 


43. 


44. 


45. 


b 
(e) :CH,— as — CH, —> 2 isomeric monochlorides 
a a 
qi, 


a b b a 
CH, —CH, Ci, —CH, —_" 
2 isomeric monochlorides 


a b c d 
CH, = CH — CH,— CH, 


CH, 4 isomeric monochlorides 
a 


b b 
CH,—CH—CH—CH, — 
a a 
CH, CH 
a a 


3 2 isomeric monochlorides 


a b a 
CH, — CH, — CH, —> 2 isomeric monochlorides 
(Considering only structural isomers) 


(c) :In chlorobenzene, C— Cl bond has partial 
double bond character due to resonance. 

Due to the presence of electron withdrawing group, 
C—Cl bond weakens hence it becomes easier 
to undergo nucleophilic substitution reactions. 
Due to the presence of three —NO, groups 
(having - M effect), 2,4,6-trinitrochlrobenzene 
undergoes nucleophillic substitution easily. 


OH 
= H,O (warm) ON NO; 
= 

NO, 


2, 4, 6-Trinitrochlorobenzene 2, 4, 6-Trinitrophenol 


> O” 


OH 
Resorcinol 
(Benzene-1,3-diol) 


(a) : Phenol undergoes dissociation as 


o-—6 


Phenol Phenolate ion 


The presence of electron withdrawing group on 
benzene ring increases the stability of phenolate 


46. 


47. 


48. 


ions thus, increases the acidity of phenol. While 
electron donating group decreases stability of 
phenolate ion as well as the acidity of phenol. 

So the correct order of acidic strength is 


3 
III I IV II 
(- R effect (- R effect of (+ I effect or 
of - NO,) -NO, at hyperconjugation 
m-position) of -CH, group) 
(a) 
i 
CH, CHO —C—CH,), 
CrO 
b): —— > 
(0) -aoa 
273-283 K 
(d): Group having + I effect increases basicity of 


amines while —I effect decreases it. 
So order of basicity is 
CH,CH,NH, > CH,NH, > 
(Strongest base) 

N= an NH—CH, 


5.67 6 


(Weakest base) 


Aromatic amines are weaker bases than aliphatic 
amines. 


=<‘ COMIC CAPSULE 


Pd/C is used for reduction of a 


double bond 
S H,/Pd-C 
ee ee a Iå 


H,/Pd-C 
——» NO REACTION 


"This isnt the double bond 
you are looking for.” 
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Chapterwise practice questions for CBSE Exams as per the latest pattern 
and reduced syllabus by CBSE for the academic session 2022-23. 


Series-1. 


Some Basic Concepts of Chemistry | Structure of Atom 


Time Allowed : 3 hours 
Maximum Marks : 70 


GENERAL INSTRUCTIONS 


General Instructions : Read the following instructions carefully. 


(a) ‘There are 33 questions in this question paper. All questions are compulsory. 
(b) Section A: Q. No. 1 to 16 are objective type questions. Q. No. 1 and 2 are passage based questions carrying 4 marks each 


while Q. No. 3 to 16 carry 1 mark each. 


(c) Section B: Q. No. 17 to 25 are short answer questions and carry 2 marks each. 
(d) Section C: Q. No. 26 to 30 are short answer questions and carry 3 marks each. 
(e) Section D: Q No. 31 to 33 are long answer questions carrying 5 marks each. 
(f) There is no overall choice. However, internal choices have been provided. 


(g) Use of calculators and log tables is not permitted. 


SECTION - A (OBJECTIVE TYPE) 


Read the passage given below and answer the 
following questions : 


1. Mole was defined with reference to C-12 isotope of 
carbon chosen as a standard by general conference 
of weights and measures in 1960 and its mass was 
taken as 12 atomic mass unit (amu) or 12 unified 
mass (u). 


l 
l amu = T th of the mass of one C-12 atom 


= 1.66 x10” g 

Mole is defined as the amount of substance that 
contains as many entities as there are atoms in 
exactly 12 g (0.012 kg) of C-12 isotope. 

Mass of one C-12 atom (determined by mass 
spectrometer) = 1.992648 x10” g 

Mass of one mole of carbon = 12 g 

Number of atoms in 12 g of C-12 
12 


e 6.022137 x 10” atoms/mol 
1.992648 x10 
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The following questions are multiple choice 

questions. Choose the most appropriate answer. 

(i) How many moles of HCI will be present in 100 mL 
of a solution of specific gravity 1.08 g/cm’, 
containing 20% HCI by mass? 


(a) 0.50 (b) 060 (c) 0.80 (d) 0.12 
(ii) How many oxygen atoms will be present in 88 g of 
CO,? 


(b) 6.023 x 10” 
(d) 22x 10” 
OR 
The number of mole of oxygen in 6.02 x 10°* CO 


molecules is 
(a) 20 


(a) 24.08 x 10” 
(c) 44x 10” 


(b) 10 (d) 5 
(iii) How many molecules of H,O are present in one 
drop of water molecules? 
(Weight of water drop = 0.00018 g) 
(a) 6.022 x 10°" (b) 6.022 x 10” 
(c) 12.044 x 10” (d) 24.088 x 10° 


(c) 2 


(iv) 6.022 x 107” molecules of ure? are present in 100 mL 
solution. The mole of urea in solution is 
(a) 0.1 (b) 0.01 (c) 0.02 (d) 0.001 
Read the passage given below and answer the 
following questions : 


2. When an electric discharge is passed through 
hydrogen gas taken in a discharge tube at low pressure, 
some radiations are emitted. These radiations on 
spectroscopic analysis give emission spectrum of 
hydrogen. 

Though a large number of lines appear in the 
hydrogen spectrum, their wavelengths can be 
measured by calculating their wave number by 


2 2 
Mm My 


Rydberg Formula i.e., U= R F — L 


where R is a constant known as Rydberg constant. 


2 2n me” 


R ~ 109677 cm * 


ch 
or R= 13.59 eV = 13.60 eV 
(1 eV = 8.0655 x 10° m`’) 
n, and n, are the electronic levels involved in 
transition 
In these questions, Q. No. (i)-(iv), a statement of 
assertion followed by a statement of reason is given. 
Choose the correct answer out of the following 
choices. 
(a) Assertion and reason both are correct statements 
and reason is correct explanation for assertion. 
(b) Assertion and reason both are correct statements 
but reason is not correct explanation for assertion. 
(c) Assertion is correct statement but reason is wrong 
statement. 
(d) Assertion is wrong statement but reason is correct 
statement. 


(i) Assertion : The value of n for a line in Balmer series 
of hydrogen spectrum having the highest wave 
length is 4 and 6. 

Reason : For Balmer series of hydrogen spectrum, 
the value of n, = 2 and n, = 3, 4, 5......... oo, 


(ii) Assertion : Spectral line would not be seen for a 
2p, — 2p, transition. 
Reason : p-orbitals are degenerate orbitals. 


(iii)Assertion : Electromagnetic radiations will be 
emitted for the transition of 2p to 2s-orbital in 
H-atom. 

Reason : Both have same energy level and thus, no 
transition. 


OR 
Assertion : Brackett series in H-atom is n, = 4 to 
ity = 35 6; Zs B amem oo, 
Reason : The value of Ryderg constant is 109 cm™. 


(iv) Assertion : Emitted radiations will fall in visible 
range when an electron jump from higher level to 
n = 2 in Li™ ion. 

Reason : Balmer series radiations belong to visible 
range in H-atom. 

Following questions (Q. No. 3-11) are multiple choice 

questions carrying 1 mark each: 

3. For any Hydrogen (H) like atom, the ratio of 
velocities of electron is I, II and III orbit i.e., v,:v,:v, 
will be 
ta) L:2:3 
(c) 3:2:1 


(b) 1:12: 1/3 
(d) 1:1:1 
OR 
20 g of CaCO, on heating gave 8.8 g of CO, and 
11.2 g of CaO. This is in accordance with 
(a) law of conservation of mass 
(b) law of definite proportion 
(c) law of conservation of energy 
(d) Avogadro s law 


4. Calculate the molarity of each ion in the solution 


after 2.0 L of 3 M AgNO, is mixed with 3 L of 
1.0 M BaCl.. 

(a) [Ba] = 0.6 M; [NO;] = 1.2 M 

(b) [Ba**] = [NO;7] = 1.2 M 

(c) [Ba**] = 1.0 M ; [NO;] = 3.0 M 

(d) None of these 


5. If the value of n + l = 7, then what should be the 
increasing order of energy of the possible sub-shells? 
(a) 4f<5d<6p<7s (b) 7s< 6p <5d<4f 
(c) 7s < 6p < 5d < 4p (d) 4f<5d< 7s < 6p 


6. How many atoms are contained in one mole of 
sucrose (C,,H,,0,,)¢ 
(a) 20 x 6.02 x 10” atoms/mol 
(b) 45 x 6.02 x 10” atoms/mol 
(c) 5x 6.02 x 10” atoms/mol 
(d) None of these 
OR 
How many molecules are present of a gas occupies 
a volume of 22.4 L (at STP)? 


(a) 06N, (b) 05N, (c) N, (d) 2N, 


7. 10 g CaCO, on heating leaves behind a residue 


weighing 5.6 g. Carbon dioxide released into the 
atmosphere at STP will be 
(a) 2.24L (b) 4.48L (c) 1.12L (d) 0.56L. 
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8. Consider the ground state of Cr atom (Z = 24). The 
number of electrons with the azimuthal quantum 
numbers l = 1 and 2 are respectively 
(a) 12 and 4 (b) 12and5 
(c) 16 and 4 (d) 16and5 

9. In the reaction 
4NH3(.) + 50/2) —> ANO o + 6H,0(p 
when 1 mol of ammonia and 1 mol of O, are made 
to react to completion 
(a) 1.0 mole of H,O is produced 
(b) 1.0 mole of NO will be produced 
(c) all the ammonia will be consumed 
(d) all the oxygen will be consumed. 


OR 

The number of molecules in 16 g of methane is 
(a) 3.0 x 10% (b) 6.02 x 10” 
(c) = x10% (d) 4e x10% 

6.02 3.0 
10. The increasing order (lowest first) from the values 

of e/m (charge/mass) for electron (e), proton (p), 

neutron (n) and alpha particle (œ) is 

(a) e, p, n, a (D) n, p, e, O 

(€) mpag (d) n,Q, p,e 

OR 


A compound contains atoms of three elements as 
A, B and C. If the oxidation number of A is +2, B is 
+5 and that of C is -2, the possible formula of the 
compound is 

(a) A,(B,C), (D) A,(BC,), 

(c) ABC, (d) A,(BC,), 


11. Total number of electrons, protons and neutrons 
present in the nucleus of — U is 
(a) e = 92, p = 92, n = 146 
(b) e = 92, p = 92, n = 148 
(c) e= 0, p = 92, n = 146 
(d) None of these. 


In the following questions (Q. No. 12 - 16) a statement 

of assertion followed by a statement of reason is 

given. Choose the correct answer out of the following 

choices. 

(a) Assertion and reason both are correct statements 
and reason is correct explanation for assertion. 

(b) Assertion and reason both are correct statements 
but reason is not correct explanation for assertion. 

(c) Assertion is correct statement but reason is wrong 
statement. 

(d) Assertion is wrong statement but reason is correct 
statement. 
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12. Assertion : Energy emitted when an electron an 
electron jump from 5 — 2 (energy level) is less than 
when an electron jump from 2 — 1 in all hydrogen 
like atoms. 

Reason: The energy of electron in atom is quantzed. 


13. Assertion : Atomic mass and molecular mass are 
unit less. 
Reason : Molar mass is equal to the mass of 
6.023 x 10” atoms. 


OR 
Assertion : 1.231 has three significant figures. 
Reason : All non zero numbers are significant. 


14. Assertion : Thomson's analysis of cathode ray 
experiments led him to conclude that electrons 
were fundamental particles. 

Reason : e/m ratio for particles in cathode rays was 
found to be independent of the nature of the gas 
taken in the tube. 


15. Assertion : The angular momentum of an electron 
in n™ orbit is same for all hydrogen-like species. 
Reason : The velocity of electron in n™ orbit is 
equal for all H-like species. 


16. Assertion : The spectrum of He’ is expected to be 
similar to that of hydrogen. 
Reason : He’ is also one electron system. 


SECTION - B 


The following questions, (Q. No. 17-25) are short 
answer type and carry 2 marks each. 


17. Atomic radius is of the order of 107 cm and nucleus 
radius is of the order of 10°” cm. Calculate what 
fraction of atom is occupied by nucleus? 


OR 
From the following list of atoms, choose the 
isotopes, isobars and isotones. 


16 39y;7 23577 407 lér 18K, 14, 40K, 238 
gO, 19K, 92 U, 19 K, 7N, 80.6 C, 200a, 92 U 


18. Zn + FeSO, ——> ZnSO, + Fe 
Calculate the eq. wt. of Zn and FeSO,. 


19. (a) For any multielectron species, compare and 
justify the energies of following orbitals. 
3d yy 25; APs AD, 

(b) Compare the “average distance’ of the following 
orbitals from the nucleus. Also comment on 
their ‘chances of closeness to the nucleus” if 
they have same average distance” 

Orbitals to be compared : 1s, 2s, 3s, 3p,, 3d,, 


OR 
The electron energy in hydrogen atom is given 


ggs 


B= . Calculate the energy required 


to remove an e completely fron n = 2 orbit. What 
is the largest wavelength in cm of light that can be 
used to cause this transition. 


20. Calculate the volume of chlorine that can be 
obtained at STP reaction of 1.58 g of KMnO, and 
excess of hydrochloric acid. 


OR 
The vapour density of a mixture containing NO, 
and N,O, is 38.3 at 27°C. Calculate the mole of NO, 
in 100 mol mixture. 


21. (i) What is the energy and wavelength of photons 
of frequency 3.4 MHz. 
(ii) Also calculate the energy per mole of photons 
of the same wavelength. 


22. Calculate the weight of iron which will be converted 
into its oxide by the action of 18 g of steam. 


23. What % decrease will appear in the mass number 
if the number of neutrons is halved and number of 
electrons is doubled in ‘30? 


24. Two substances X and Y combine to give a substance 
Z. The process is exothermic and Z has properties 
different from those of X and Y. Is the substance Z 
an element, a mixture or a compound? 

Give explanation to support your answer. 


25. Which of the following will not show deflection 
from the path on passing through an electric field? 
Proton, cathode rays, electron, neutron. 

Q. No. 26-30 are short answer type II carrying 3 

marks each. 


26. (a) The number of electrons, protons and 
neutrons in a species are equal to 18, 16 and 16 
respectively. Assign the proper symbol to the 
species. 

(b) How many nucleons are present in an atom of 
Nobelium, 43;No? How many of these may be 
considered as neutrons? 

OR 

(i) What is black body radiation? 

(ii) The work function for caesium atom is 
1.9 eV. Calculate the threshold wavelength. 
(Given: 1 eV = 1.6 x 10°” J) 


27. 5.325 g sample of methyl benzoate, a compound 
used in the manufacture of perfumes is found to 
contains 3.758 g of carbon, 0.316 g hydrogen and 
1.251 g of oxygen. What is empirical formula of 
compound ? If molecular weight of methyl benzoate 
is 136.0, calculate its molecular formula. 

OR 
Convert the following : 
(i) 200 lb into kilogram 
(ii) 0.800 carat into grams and kilograms 
(1 carat = 3.168 grains and 1 g = 15.4 grains) 
(iii)8.0 km into inches (1 m = 1.094 yd 
and 1 yd = 36 inch) 


28. (i) What do you mean by ‘significant figures’? 
(ii) Express the result of the following data to the 
appropriate number of significant figures : 
4.84 x 0.0744 
6.016 
29. (a) What is an orbital? 
(b) An electron is in one of the 3d orbitals. Give the 
possible values of n, l and m; for this electron. 


30. Calculate the uncertainty in position of an electron 
if uncertainty in its velocity is 0.001%. Mass of 
electron = 9.1 x 10°** kg, velocity of electron 
=300ms™. 

(h = 6.626 x 10 kg mî s~!) 


SECTION - D 


Q. No. 31-33 are long answer type carrying 5 marks 
each. 


31. (a) Calculate the number of moles in each of the 
following : 
(i) ll gofCO, 
(ii) 3.01 x 10~ molecules of CO, 


(b) Calculate number of molecules in each of the 
following : 
(i) 14 g of nitrogen 
OR 
Three oxides of lead on analysis were found to 
contain lead as under : 
(i) 3.45 g of yellow oxide contains 3.21 g of lead. 
(ii) 1.195 g of brown oxide contains 1.035 g of lead. 
(iii)1.77 g of red oxide contains 1.61 g of lead. 
Show that these data illustrate law of multiple 
proportions. 


(ii) 3.4gofH,S 
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32. (a) State photoelectric effect. What is meant by 2 mole of CO, contain, oxygen atom 


work function of the metal? = 2 x 2 x 6.022 x 10” = 24.088 x 10” 
(b) The threshold frequency for a metal ‘X’ is OR 
7.0 x 10'* s™*. Calculate the kinetic energy of an QA 
` e e al 4 6.02 x10 
electron emitted when radiation of frequency  (b):6.02 x 10°* CO molecules = C 10 mol 
1.0 x 10'° s™ strikes the metal. 6.02 x10 
OR (iii) (a) : Weight of water drop = 0.00018 g 
(i) Discuss the possibility of the atom for existing | Molecular mass of water = 18 g/mol 
in the following electronic configuration : Male cf-water— 0.00018 ~ 0.00001 = 10 
(a) Is 2s° 2p. (b) 1s° 2s'2p, 2p, 2p, 18 
(c) 1s? 2s” 2p? 2p! (d) 1s* 2s” 3s? Number of molecules of water in 0.00018 g is 
pple: = 6.022 x 10” x 10” = 6.022 x 10'* 
(ii) Why Bohr's orbits are called stationary orbits or 
states? 027 m 
(iv) (d): mole of urea = mimi =10™° =0.001 
33. (i) When a mixture of MgCO, and CaCO, was 6.022 x 10°” 
heated for a long time, the weight was decreased 4 (i) (d) (ii) (a) 


by 50%. Calculate the percentage composition 
of the mixture. 

(ii) A mixture of N, and H, is made to react in a 
closed container to form NH,. The reaction 
ceases before either reactant has been totally 


(ili)(d) OR (c) (iv) (a) 


3. (b): orbit (n,) = 1, v => 


, , — O , K 
consumed. At this stage, 2.0 mol each of N,, H, orbit (n) = 2, v = 3 orbit (n3) = 3, v3 = E 
and NH, are present. Calculate the number of 
mol of N, and H, present originally. viiv iv, 2. Yo. YoYo P A 
OR 1 2 3 L 2 3 
(i) Consider the reaction : OR 
ZArg + Ba > 3C + 4D g) (a) : Matter can neither be created nor be destroyed. 
when > moles of A and 6 moles of Bare mixed 4 (a) : 2AgNO; + BaCl, —> 2AgCl,,) + Ba(NO3) 94g 
togetner. 
(a) Which one is the limiting reagent? [Bat] = a. 0.6 M 
(b) Calculate the amount (no. of moles) of ‘C’ 2+3 
formed. _, 2XxX1X3 ., 
NO, |= =12M 
(ii) Calculate the molarity (M) and molality (m) of NOs] 
16% thanol (CHOH) solution b 
ama a ee a a me 5. (a): For all the given orbitals, n + l = 7 
(Given : Density of solution = 0.9 g mL’). : j i i mi 
SOLUTIONS F3 a Be 
1. (i)(b) : Mass of solution = 100 x 1.08 = 108 g 4+3=4f 
108x20 108 If (n + I) value is same of different type of orbital, 
Mass of HC] present in solution = “wo g s the orbital with lower value of n has lower energy 
Order of energy, 4f < 5d < 6p < 7s 
Number of moles = Wo x T 0.59 = 0.60 6. (b): Total atoms in 1 molecule of C,,H,,0,, 
2 tb. =124+22+11=45 
(Molecular weight of HCl = 36.5 g/mol) .. Total atoms in 1 mole of C,,H,,0,, 
99 = 45 x 6.02 x 10” atoms/mol. 
(ii) (a) : Mole of CO, = Tig 2 mole OR 
molecule of CO, contains, two oxygen atoms (c) : 1 mole of gas at STP = 22.4 L. 
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9. (d) OR (b) 
10. (d) : e/m for n = 0/1 = 0; 
for &-particle = 2/4 = 0.5; 
lor proton,= 1/l=1 


and for electron, e/m = = 1837 
1/1837 


OR 
(b) : Sum of oxidation states must be equal to zero 
which is given by A;(BC,), = A,B,C, (+6 + 10 -16 = 0) 
11. (c) : There is no electron in the nucleus. 
nN, =0, nN, = 92, fy = 238 - 92 = 146 
12. (b) 13. (b) OR (d) 
14. (a) : e/m ratio for particles in cathode rays comes 
out to be same for all gases. 
e/m = 1.76 x 10°’ C/kg. 
This led to the conclusion that electrons were 
fundamental particles. 


15. (c) 

16. (a): All species like He*, Li**, Be** having one 
electron are expected to have similar spectrum as that 
of hydrogen. 


4 4 a 
17. Volume of nucleus sonr = TS lk cm? 


4 E 
Volume of atom = m 1 (10 9 j cm? 


10>” 


V Ninelien O z 


1071 
V Adem 


OR 
(16 18) (39% 40g) (23577 238 
Isotopes :| gO, 30), (75 K, 1K), ( 92 U, BU 


. [40y 40 (144, 14 
Isobars : k K, 3Ca),{ “N, 4 


Isotones : (73 K, WCa), k C '$0) 

18. Zn—— ZnSO, 

Zn—— Zn” (oxidation) 

Atomic weightof Zn 65 
No.of lost byZn 2 


Eq. wt of Zn = = DL 


FeSO, ——> Fe 


Fe** —v Fe 
Molecular weight of FeSO, 
Eq. wt. FeSO, = ————________—_ 
Number of e gained by FeSO, 
152 
=——=76 
2 


19. (a) 2s < 3d, < 4p, = 4p, 
Orbital with higher value of (n + I) have high energy 
(n + Dsame. 
Then, higher value of n, higher will be the energy 
(b) Average distance (on the basis of n) : 
ls < 2s < 3s = 3p, = 3d, 
Closeness comparison: 3s will be more close as 
compared to 3p, as compared to 3d,,. 
OR 
For complete removal from n = 2 


AE, =+2.18x10"° 5-4) 


= 5,45 x 10! J 


hi h -34 8 
KOAR, = Àa BORIN 3X10" 
à AE, 545x10" 

= 3.6 x 10° cm 


20. 2KMnO, + 16HCl == 2KCl + 2MnCl, 


(alee +8H,O0+ 5Cl, 
| 5 mole 
(5 x 22.4 
Thus, volume of Cl, produced at STP at STP) 
= —— =0.560 L or 560 mL 
316 
OR 
Molecular wt. of mixture of NO, and N,O, = 38.3 x 2 
= 76.6 g 


Let x moles of NO, are present in 100 mol mixture 
Moles of N,O, = (100 - x) 
wt. of NO, + wt. of N,O, = total wt. of mixture 
(x x 46) + (100 - x) x 92 = 100 x 76.6 g 
x = 33.48 moles 
21. (i) v = 3.4 MHz = 3.4 x 10° Hz = 3.4 x 10° s? 
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Energy, E = hv = 6.626 x 10 x 3.4 x 10°J 
= 2.253x 10°’ J 
(ii) Energy per mole of photon 
= 6.02 x 10°° x 2.253 x 10°” J mol” 
= 1.356 x 10” J mol 
22. The required equation is 
3x56¢g 4x 18g 


S56 18 g 
.. Weight of Fe converted into oxide by 18 g of 
steam = 42 g. 
23. 0 
Protons 8p —> 8p 
Neutrons 8n —> 4n 
Mass number 16 —> 12 


Change in mass number = 
Initial mass number - Final mass number = 4 


4 
Thus, decrease in mass number = a x 100 =25% 


24. The substance Z is a compound. This is because 
(i) heat is evolved during the formation of Z. 
(ii) the properties of Z are different from those of X and Y. 


25. Neutron is a neutral particle. Hence, it will not be 
deflected on passing through an electric field. 


26. (a) The atomic number is equal to number of 
protons = 16. Thus, the element is sulphur (S). 
Mass number = number of protons 

+ number of neutrons = 16 + 16 = 32 
Species is not neutral as the number of protons is not 
equal to electrons. It is anion (negatively charged) with 
charge equal to excess electrons = 18 - 16=2 
Thus, the symbol is 7S*~ . 
(b) Nucleons = 254 
Nucleons = neutrons + protons = 254 
Neutrons = nucleons - protons = 254 - 102 = 152 


OR 
(i) Ifthe substance being heated is a black body (which 


is a perfect absorber and perfect radiator of energy, 
i.e., which can emit and absorb all frequencies), the 


radiation emitted is called black body radiation. 


@ 
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(ii) Work function = hv) = 1.9 eV 
= 1.9 x 1.6 x 10`” J = 3.04 x 10” J 


Threshold frequency, 
3.04 x10"? A 
iy = a = or 10 oe 
6.626 x 10 
Threshold wavelength, 
c 3R . 
Ay=—= = 6.54x 10’ m 


Vo 4.59x10!4 
or 654x 10° cm or 654 nm 


LF 


Simplest 
Whole 


Molar ratio 


Element 


3.758 X 100 
ce Pe, 


= 70.57 


0.316100 _ 
5.325 


3.02) 
Empirical formula = C,H,O 
Mol. wt 136 
a Empirical formula wt. 68 


= Molecular formula = 2 x (C,H,O) = CH0, 


OR 
(i) 1kg=2.205 lb 
2.2051b_ | __ kg 
l kg 2.205 lb 
kg 


Hence, 200 lb = 200 lb x = 90.7 kg 


2.205 |b 
(ii) 1 carat = 3.168 grains 


l carat _ 3.168 grains 


— =] 
3.168 grains l carat 
l g = 15.4 grains 

lg _j- 15.4 grains 
15.4 grains lg 


3.168 grains | Ig 
15.4 grains 


0.800 carat = 0.800 carat x 
carat 


0.800 x 3.168 x1 


= 0.16 
15.4 b 
l kg DanS 
0.16 g = 0.16 g x = 0.00016 kg 
1000 g 
(iii) 1 km = 1000 m 
MPM ee ae L 
l km 1000 m 
lm 1.094 yd 
36 inch oeu l yd 
l yd = 36 inch 
80km =80km x 1000 m ’ 1.094 yd < 36 inch 


1 km 


= 315072 = 3.1 x 10” inches 
The result is to be reported upto 2 significant figures 
since the least precise term (8.0) has 2 significant figures. 


l yd 


1m 


28. (i) The total number of digits in a number including 
the last digit whose value is uncertain is called significant 
figures. For example, in the value 14.5678 g, there are 
six significant figures. 


gi) 4:84%0.0744 _ 9 osogse 
6.016 

As 4.84 or 0.0744 has least number of three significant 
figures, the result should contain three significant 
figures only. Hence, the result after rounding off is 
0.0598. 

29. (a) Orbital is a three-dimensional region of different 
shapes which does not have definite path and there is 
maximum probability of finding out the electron in that 


region. 

(b) For 3d-orbital, n = 3, l = 2, m, = -2, -1, 0, +1, +2. 
h h 

30. Axx mAv =— ; Ax =————— 
AT 4T MAV 


Given : Velocity of electron = 300 m s',AV = 0.001%, 
m = 9.1 x 10° kg, h = 6.626 x 10°% J s 

6.62610 kg m^ s 7 
0.001 


100 


Ax = 
4x3.14x9.1x10%!kgx( 


x 300 Jo s7! 


= 1.932 x 10” m 
31. (a) (i) 44 g of CO, = 1 mol 


l | 
LL gof CO,= we > = 0.25 mol 


(ii) 6.023 x 107 molecules = 1 mol 


1x 3.01x10~* 
6.023 x107° 
(b) (i) 28 g of N, = 6.023 x 10” molecules 


SUL x 10” molecules = = 0.05 mol 


6.023 x 107° ” 
14 g of N, = ——__—— X14 =3.01 x 10 molecules 
23 
6.023 x 10 
(ii) 3.4 g of H,S = —————_-x3.4 
34 
= 6.023 x 10%” molecules 
OR 


The amounts of lead and oxygen in three oxides are : 
(i) Yellow oxide : Mass of lead = 3.21 g 

Mass of oxygen = 3.45 - 3.21 = 0.24 g 
(ii) Brown oxide : Mass of lead = 1.035 g 

Mass of oxygen = 1.195 - 1.035 = 0.16 g 
(iii) Red oxide : Mass of lead = 1.61 g 

Mass of oxygen = 1.77 - 1.61 = 0.16 g 
Let us fix the mass of lead as 1 g and calculate the 
different weights of oxygen which combine with 
1 g of lead in these oxides. 
(i) Yellow oxide: 
Mass of oxygen which combines with 3.21 g of lead 

= 0.24 g 

Mass of oxygen which combines with 1 g of lead 


0.24 
= 331 0.075 g 
(ii) Brown oxide : l 
Mass of oxygen which combines with 1.035 g of lead 
=0.16g 


Mass of oxygen which combines with 1 g of lead 


0.16 
=—— =0.15g 
(iii) Red oxide : iii 
Mass of oxygen which combines with 1.61 g of lead 
=0.16g 
Mass of oxygen which combines with 1 g of lead 
0.16 
"ia 0.10 g 
The ratio of different masses of oxygen which combine 
with same mass of lead (1 g) in these oxides is : 
0.073 0.15 0.10 
3 6 i 4 
This is a simple whole number ratio. 
Hence, the data illustrate the law of multiple proportions. 
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32. (a) When a beam of light of certain frequency 
strikes the surface of some metals, electrons are emitted 
or ejected from the metal surface. This phenomenon is 
called photoelectric effect. 

Work function (w,) is the minimum energy required 
for the emission of a photoelectron having kinetic 
energy zero. 

Work function is same as ionisation energy for an 
element, thus putting w = I. E. of atom, we get 

hv 1, E+ E. 

(b) v=1.0x 10” s~, K.E. = 1.988 x 10°” J, vy) =? 

hv = hv, + K.E. 

6.626 x 10°" x 1.0 x 10” = 6.626 x 10% x Vo + 1.988 x 10°” 
VD) = 7.0 x 10* s” 

Electron will be emitted only if the specified threshold 
frequency and accordingly wavelength is given to it. 
When, A = 600 nm = 6 x 10°’ m 


c JKW R 
== —=5x10* s7 
À 6x10 
Hence, V < Vo no electron will be emitted. 


OR 
(i) (a) This electronic configuration is correct since 
it is in accordance with the rules for filling up various 
orbitals. 
(b) This electronic configuration is wrong because it 
violates Aufbau principle. 
(c) This electronic configuration is not correct since it 
violates Hund's rule. 
(d) This electronic configuration is wrong since after 
filling 2s-orbital, the electrons should go to 2p-orbital 
rather than 3s-orbital. Thus, the correct electronic 
configuration will be 1s* 2s* 2p’. 
(ii) It is because electrons do not radiate energy as long 
as they remain in the same energy level. 


33. (i) MgCO, + CaCO;,——> MgO + CaO + 2CO, 
84g 100 g 40 g 56 g 

x = number of mole of MgCO, 

y = number of mole of CaCO, 

Total initial weight of solid phase = (84x + 100y) g 

If [Mg CO,] = [MgO] 

| CaCO, | = [CaO] 
Final weight of solid phase = (40x + 56y) g 
Final weight = 50% of initial weight 
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So, 50 % of (84x + 100y) = 40x + 56y 
42x + 50y = 40x + 56y 


2x = 6y 
x 6 3 x y=3] 
y 2 1 aiii 


if 3 moles of MgCO, = 3 x 84 = 252 g 
1 mole of CaCO, = 1 x 100 = 100 g 
Total mass of mixture = 352 g 


LIL 
percentage of MgCO, = = x 100 =71.6% 


100 
Percentage of CaCO, = -= x100 = 28.4% 


(ii) N, + 3H, — 2NH, 
It is clear from the balanced chemical equation that 
formation of 2 mol of NH, must consume 1 mol of N, 
and 3 mol of H,. 

Number of moles of N, present originally 

=2+1=3 mol 
Number of moles of H, present originally 
=2+3=5 mol 

OR 

(i) In the reaction, 2A + 4B — 3C + 4D 
(a) 2 moles of A react with 4 moles of B 


4 
5 moles of A will react with 5 X> = 10 moles of B 


Since in the reaction only 6 moles of B are there, hence 
B is the limiting reagent. 
(b) 4 moles of B give 3 moles of C 


E 
6 moles of B will give z x6 = 4.5 moles of C 


(ii) 16 mL of CHOH is dissolved in 100 mL of 
solution. 
Volume or mass of H,O = 100 - 16 = 84 mL or 84 g 
C dyo=lg mi 
Mass of solution = V. x d.a = 100 x 0.9 = 90 g 
Mass of solute (w,) = w- w; = 90 - 84=6g 
Molar mass of CH,OH = 32 g mol * 


_ Wz X1000 61000 _ 


: = 1.875 M 
M, XV; 32x100 


w X1000 6x1000 
m= _ 


=— = = 2.232 m 
M,xw, 32x84 
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Series-3 Chemical Kinetics veaa 


GENERAL INSTRUCTIONS 


General Instructions : Read the following instructions carefully. 


(a) 
(b) 


(c) 
(d) 
(e) 
(f) 
(8) 


There are 33 questions in this question paper. All questions are compulsory. 

Section A : Q. No. 1 to 16 are objective type questions. Q. No. 1 and 2 are passage based questions carrying 4 marks each 
while Q. No. 3 to 16 carry 1 mark each. 

Section B : Q. No. 17 to 25 are short answer questions and carry 2 marks each. 

Section C : Q. No. 26 to 30 are short answer questions and carry 3 marks each. 

Section D : Q. No. 31 to 33 are long answer questions carrying 5 marks each. 

There is no overall choice. However, internal choices have been provided. 

Use of calculators and log tables is not permitted. 


SECTION - A (OBJECTIVE TYPE) 


d 
Read the passage given below and answer the Rate =~ = k[concentration]" 


following questions : 


1. Few facts about rate constant are given below : 


dx l 
= — x 


= dt [concentration]" 


Rate of reaction is proportional to rate constant. 


| concentration — i 
Greater the value of rate constant, faster is the a—— X 
| time [concentration |” 
reaction. | 
e Value of rate constant is definite for a reaction k = (concentration) " time” 
at a particular temperature. With the change of The following questions are multiple choice 
temperature, rate constant also changes. questions. Choose the most appropriate answer. 
e The value of rate constant is independent of (i) Rate constant in case of first order reaction is 
concentration of reactants. (a) inversely proportional to the concentration units 
e Units of rate constant depend upon the order of (b) independent of concentration units 
reaction. (c) directly proportional to concentration units 
e Presence of catalyst changes the rate of reaction (d) inversely proportional to the square of 
and thus rate constant as well, by lowering the concentration units. 
activation energy. (ii) If the concentrations are expressed in mol litre’ 
Units of Rate Constant for a reaction of n™ order and time in s, then the units of the rate constant of 
can be determine as, the first order reaction are, 
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(a) mol litre g7! (b) mol”! Hire g1 


(c) s™ (d) mol’ litre’ s~} 


(iii) The units for the rate constant for the second order 
reaction (concentration : mol litre’, time : s) are 
(a) mol” litre s~’ (b) mol litre* s~? 
(c) s (d) mol litre’ s~ 


OR 

Consider the reaction, 2A + B — products. When 
concentration of B alone was doubled, the half-life 
did not change. When the concentration of A alone 
was doubled, the rate increased by two times. The 
unit of rate constant for this reaction is 

(a) s (b) L mol’ s~ 

(c) no unit (d) mol L s~’ 


(iv) The rate of reaction 
Cl,CCHO + NO > CHCl, + NO + CO is given by 
equation, Rate = k[Cl,CCHO]|NO]. 
If concentration is expressed in moles/litre, the 
units of k are 
(a) litre” mole” sec (b) mole litre’ sec” 
(c) litre mole’ sec”’ (d) sec’ 
Read the passage given below and answer the 
following questions : 


=i l 


2. In 1889 Arrhenius recognized the temperature 
dependence of rates or rate constant. He has given 
an empirical relation, which can be written as 
k = Ae aT 
where k is the rate constant (of any order other than 
zero order), A is the pre-exponential factor, E, is the 
activation energy, R is the universal gas constant 
and T is the absolute temperature. 

Activation energy (E,) is the minimum energy 
required by a reactant at a certain temperature to 
undergo transformation into product. Arrhenius 
clearly assumed that reactions occur because of 
collisions between atoms and molecules of the 
reactant. He assumed the activation energy to be the 
least value of energy which the colliding molecules 
must possess for the collision to yield a product. 
The difference between the energies of the reactant 
and the transition state (TS) is called E vp 

AH = Ey - Egy 

In these questions, Q. No. (i)-(iv), a statement of 

assertion followed by a statement of reason is given. 

Choose the correct answer out of the following 

choices. 

(a) Assertion and reason both are correct statements 
and reason is correct explanation for assertion. 
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(b) Assertion and reason both are correct statements 
but reason is not correct explanation for assertion. 

(c) Assertion is correct statement but reason is wrong 
statement. 

(d) Assertion is wrong statement but reason is correct 
statement. 


(i) Assertion : If the activation energy of a reaction is 
zero, the rate constant becomes independent of the 
temperature. 

Reason : Lower the activation energy, faster is the 
reaction. 


(ii) Assertion : The addition of catalyst lowers the 
activation barrier, yet there is no change in the 
enthalpy change. 

Reason : Enthalpy change is equal to the difference 
in the activation energies for the forward and the 
backward reactions. 


OR 


Assertion : The presence of a catalyst increases the 
speed of the forward and backward reaction to the 
Same extent. 

Reason : Activation energy for both the forward 
and backward reactions is lowered to the same 
extent. 


(iii) Assertion : Formation of activated complex by 
reactant molecules is called as transition state. 
Reason : Transition state is the configuration of 
atoms in the activated complex, which if attained 
leads to the formation of the products. 


(iv) Assertion : Order of the reaction can be zero or 
fractional. 
Reason : We cannot determine order from balanced 
chemical equation. 

Following questions (Q. No. 3-11) are multiple choice 

questions carrying 1 mark each: 


3. A following mechanism has been proposed for a 
reaction : 2A +B — D+E; A+ B—> C+D (slow) 
A + C — E (fast) 
The rate law expression for the reaction is 
(a) r= k [A] [B] (b) r= k [A] [B] 
(c) r=k [A] (d) r= k [A] [C] 


4. During the course of a chemical reaction, the rate of 
a reaction 
(a) remains constant throughout 
(b) increases as the reaction proceeds 
(c) decreases as the reaction proceeds 
(d) first increases followed by a decrease. 


OR 
Half-life period of 2"° order reaction is 
(a) proportional to initial concentration of reactants 
(b) independent of initial concentration of reactants 
(c) inversely proportional to initial concentration 
of reactants 
(d) inversely proportional to square of initial 
concentration of reactants. 


The rate equation for the reaction 2A + B — C is 

found to be: rate = k[A] [B]. The correct statement 

in relation to this reaction is that the 

(a) rate of formation of C is twice the rate of 
disappearance of A 

(b) tin is a constant 

(c) unit of k must be s~’ 

(d) value of k is independent on the initial 
concentrations of A and B 


OR 
The reaction A — B follows first order kinetics. The 
time taken for 0.8 mole of A to produce 0.6 mole of 
Bis 1 hour. What is the time taken for conversion of 
0.9 mole of A to produce 0.675 mole of B? 
(a) 2 hours (b) 1 hour 
(c) 0.5 hour (d) 0.25 hour 


On increasing the temperature by 10 K the rate of 
reaction becomes double. Which of the following is 
the most appropriate reason? 

(a) With increase of temperature, velocities increase 
and hence the number of collisions is appreciably 
increased. 

(b) The activation energy decreases with increase 
of temperature. 

(c) The bonds between the atoms of the reacting 
molecules become weak at higher temperature. 

(d) Higher the temperature, larger is the fraction of 
colliding particles which can cross the energy 
barrier. 


The value of rate constant of a pseudo first order 

reaction 

(a) depends on the concentration of reactants 
present in small amount 

(b) depends on the concentration of reactants 
present in excess 

(c) isindependent of the concentration of reactants 

(d) depends only on temperature. 


The temperature dependence of rate constant (k) of 
a chemical reaction is written in terms of Arrhenius 
equation, k = Ae*#*" . Activation energy (E°) of the 
reaction can be calculated by plotting 


10. 


11. 


ed tok wet (b) kvs T 
log T 


i) kvs (d) logk v 


log T 
OR 
The rate constant is given by the equation 
k = pZe™*. Which factor should register a 
decrease for the reaction to proceed more rapidly? 


(a) T (b) Z (c) E (d) p 


Consider following reactant samples : 

I. 1 molofA and 1 mol of Bina 1 L vessel 

II. 2 mol of A and 2 mol of B in a 2 L vessel 

III. 0.2 mol of A and 0.2 mol of B in a 0.1 L vessel 
Which of the reactant sample reacts at the highest 
rate? 
(a) J 
(c) I 
If n, and nz are the number of moles at any instant 


in the reaction : 2A(g) —> 3B(g) carried out in a 
vessel of V L, the rate of the reaction at that instant 


(b) H 
(d) All react at equal rate 


is given by 
1 dn 1 dn 1 dn 1 dn 
(a) —-—-—4 =- (b) ee oe lige 
2 dt 3 at V dt V dt 
1 dn 1 dn ln ln 
2V at 3V at Vt Ve? 
OR 


Which of the following rate laws has an overall 
order of 0.5 for reaction involving substances x, y 
and z? 

(a) Rate = A(C,)(C,)(C,) 

(b) Rate = KGI (CI CI 

(c) Rate = k(C,)'°"(C,)""(C,)" 

(d) Rate = k(C,)(C,)°/(C,)° 


Which of these does not influence the rate of 
reaction? 

(a) Nature of the reactants 

(b) Concentration of the reactants 

(c) Temperature of the reaction 

(d) Molecularity of the reaction 


In the following questions (Q. No. 12 - 16) a statement 
of assertion followed by a statement of reason is 


given. Choose the correct answer out of the following 


choices. 
(a) Assertion and reason both are correct statements 


and reason is correct explanation for assertion. 


(b) Assertion and reason both are correct statements 


but reason is not correct explanation for assertion. 
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(c) Assertion is correct statement but reason is wrong 


statement. 


(d) Assertion is wrong statement but reason is correct 


12. 


13. 


14. 


15. 


16. 


17. 


statement. 


Assertion : Assuming the elementary reaction to 
occur through molecular collisions, molecularity 
of a reaction is defined as the number of atoms or 
molecules which collide together for reaction to 
occur. 

Reason : The sum of powers of the concentration of 
the reactants in the rate law expression is called the 
order of the chemical reaction. 


Assertion : The enthalpy of reaction remains 
constant in the presence of a catalyst. 

Reason : A catalyst participating in the reaction, 
forms different activated complex and lowers down 
the activation energy but the difference in energy of 
reactant and product remains the same. 


Assertion : A complex reaction has molecularity 
equal to the order of that reaction. 

Reason : Molecularity has no meaning for a 
complex reaction. 


OR 
Assertion : The rate of inversion of sucrose 
is monitored with the help of polarimeter 
(determination of optical rotation at different 
intervals of time). 
Reason : The inversion of sucrose follows the first 
order kinetics. 


Assertion : In rate law, unlike in the expression 
for equilibrium constants, the exponents for 
concentrations do not necessarily match the 
stoichiometric coefficients. 

Reason : It is the mechanism and not the balanced 
chemical equation for the overall change that 
governs the reaction rate. 


Assertion : The reactions 2NO + O, — 2NO, and 
2CO + O, + 2CO, proceed at the same rate because 
they are similar. 

Reason : Reactions having the same activation 
energies, proceed at same rate. 


SECTION - B 


The following questions, (Q. No. 17-25) are short 
answer type and carry 2 marks each. 


In the formation of sulphur trioxide by contact 
process, 250; + O, —> 2SO,, the rate of reaction 
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18. 


19. 


20. 


21. 


hikes 


—=2.5x10 mol L! s. 


d|O | 
was measured as — 

dt 
What will be the rate of reaction expressed in terms 
of SO; ? 

OR 

In a chemical reaction 2P — 4Q + R, the 
concentration of Q is found to be increased by 
2.0 x 10°* mol L™ in five seconds. Calculate 
(i) rate of appearance of Q 
(ii) rate of reaction. 


Write the expression for 3/4" life of a first order 
reaction. 


How can the rate of simple reaction, 
2NO + O, — 2NO.,, be affected, if volume of the 
reaction vessel is doubled? 


OR 
Temperature coefficient for the saponification of 
an ester by NaOH is 1.75. Calculate the activation 
energy. 


For the reaction . 
C),H,,0,;, + HO — C6H1206 + CgH),0¢ 
Write: 
(i) Rate of reaction expression, 
(ii) Rate law equation, 
(iii) Molecularity, 
(iv) Order of reaction. 
OR 
How does a change in temperature affect the rate of 
a reaction? How can this effect on the rate constant 
of reaction be represented quantitatively? 


Consider the decomposition of hydrogen peroxide 

in alkaline medium which is catalysed by iodide 

ions. 

2H,O, +> 2H,0+0, 

This reaction takes place in two steps as given 

below: 

Step - I H,O, +I — H,O + IO (slow) 

Step -II H,O, +IO —> H,O +I +O, (fast) 

(a) Write the rate law expression and determine 
the order of reaction w.r.t. H,O.. 

(b) What is the molecularity of each individual 
step? 


At a certain temperature the half life period for the 
catalytic decomposition of ammonia were found as 
follows : 


2. 


24. 


25. 


13333 26666 
1.92 1.0 


Pressure (Pascals) : 6667 
Half life period in hours 3.52 
Calculate the order of reaction. 


Hydrogenation of vegetable ghee at 25°C reduces 
the pressure of H, from 2 atm to 1.2 atm in 50 min. 
Calculate the rate of reaction in terms of change 
of (a) pressure per minute, and (b) molarity per 
second. 


For a chemical reaction variation in rate with conc. 
is shown: 


Rate 


conc. —> 

(a) What is the order of the reaction? 

(b) What are the units of rate constant k for the 
reaction? 

The rate constant for the first order decomposition 

of a certain reaction is described by the equation 


4 
log(k) = 1434 — 2%) 


What is the energy of activation for this reaction? 


SECTION - C 


Q. No. 26-30 are short answer type II carrying 3 
marks each. 


26. 


oi. 


The reaction SO,Cl, —— SO, + CL, is a first order 
reaction with k = 2.2 x 10°” sec at 320°C. What 
percentage of SO,Cl, is decomposed on heating 
this gas for 90 minutes ? 


OR 
The activation energy of a reaction is 75.2 kJ mol’ 
in the absence of a catalyst and 50.14 kJ mol” with 
a catalyst. How many times will the rate of reaction 
grow is the presence of the catalyst if the reaction 
proceeds at 25°C? (R = 8.314 JK mol’) 


For the reaction A + B —> C, the following data 
were obtained. In the first experiment, when the 
initial concentrations of both A and B are 0.1 M, the 
observed initial rate of formation of Cis 1 x 10° 
mol litre’ min’. In second experiment when 
initial concentrations of A and B are 0.1 M and 
0.3 M, the initial rate is 9.0 x 10~* mol litre’ min™. 
In the third experiment when initial concentrations 
of A and B are 0.3 M, the initial rate is 2.7 x 10” 
mol litre min’. Write the rate law and calculate 
the specific rate constant for this reaction. 


28. 


29. 


30. 


OR 
The decomposition of N,O, takes place according 
to the equation : 
2N,05(¢. — > 4NO x.) + Oro 
and it is a first order reaction. After 30 min. from the 
start of decomposition in a closed vessel, the total 
pressure developed is found to be 284.5 mm Hg 
and on complete decomposition, the total pressure 
is 584.5 mm Hg. Calculate the rate constant of the 
reaction. 


(a) Why can't molecularity of any reaction be equal 
to zero? 

(b) Why molecularly is applicable only for 
elementary reactions and order is applicable for 
elementary as well as complex reactions ? 


For a decomposition reaction, the values of k at two 
different temperatures are given below: 

kK =2.15 x 10°° L/(mol.s) at 650 K 

k, = 2.39 x 10° L/(mol.s) at 700 K 

Calculate the value of E, for the reaction. 

(R = 8.314 J K mol’) 


Ihe following data were obtained during the 
first order thermal decomposition of SO,Cl, at a 
constant volume : 

SO,CL(¢) —> SOx 9) + Clare) 


Experiment Time/s Total pressure/atm 
i 0 0.4 
2 © 100 0.7 


Calculate the rate constant. 
(Given : log 4 = 0.6021, log 2 = 0.3010) 


SECTION -D 


Q. No. 31-33 are long answer type carrying 5 marks 


each. 
31. 


(a) Draw the plot of In k vs 1/T for a chemical 
reaction. What does the intercept represent? 
What is the relation between slope and E,? 

(b) The velocity constant of the decomposition 
of hydrogen iodide at 283°C and 508°C are 
3.517 x 10’ and 3.954 x 10~ respectively. 
Calculate the frequency factor at 283°C and 
energy of activation of reaction. 


OR 
(a) Can activation energy for reactions be zero? 
(b) In the Arrhenius equation for a certain 
reaction values of A and E, are 4 x 10° s™* and 


98.6 KJ mol’ respectively. If the reaction is of 
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first order, then at what temperature will its half 
life period be 10 min? 

32. (i) Analyse the given graph, drawn between 
concentration of reactant vs. time. 


T 
On 


> 
o0 


Concentration of reactant —> 


(a) Predict the order of reaction. 

(b) What is molecularity of a reaction? 

(ii) A reaction is first order in A and second order 
in B. 

(a) Write differential rate equation. 

(b) How is rate affected when concentration of B 
is tripled? 

(c) How is rate affected when concentration of both 
A and B is doubled? 

(iii) What is molecularity of a reaction? 

OR 

(a) What is the physical significance of energy of 
activation? 

(b) In general, it is observed that the rate of a 
chemical reaction doubles with every 10 degree 
rise in temperature. If the generalisation holds 
good for the reaction in the temperature range 
of 295 K to 305 K, what would be the value of 
activation energy for this reaction? 

[R = 8.314 J/K mol’) 


33. (i) The rate law for a reaction is 
Rate = k [A] [B]? 


Can the reaction be an elementary process? 
Explain. 

(ii) In a reaction between A and B, the initial rate of 
reaction (rọ) was measured for different initial 
concentrations of A and B as given below : 


0.40 


r,/mol 


os 5.07 x 10° | 5.07 x | 1.43 x 1077 
Ls 


What is the order of the reaction with respect to a 
and B ? 
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OR 


(i) Will the rate constant of the reaction depend upon 
T if the E «q (activation energy) of the reaction is 
Zero? 

(ii) In a first order reaction, the concentration of 
the reactant is reduced from 0.6 mol L™ to 
0.2 mol L in 5 minutes. Calculate the rate 
constant of the reaction. 

(iii) For a reaction : 2NH.) ——> Ny + 3H ; 
Rate =k 
(a) Write the order and molecularity of this 

reaction. 
(b) Write the unit of k. 


SOLUTIONS 


1. (i)(b): Incase of first order reaction 
rate constant (k) = sec” 
(ii) (c) : mol L"'s"' =k (mol L~?) 
units of kiss’. 
(iii) (a) : Rate = k[A]° 
mol litre” _ 4 (mol litre”)? 


k = mol’ litre s’ 
OR 
(b) : Rate = k [A] [BY 
When [B] is doubled, keeping [A] constant, half-life of 
the reaction does not change. 


0.693 
Now, for a first order reaction tp =——— 


k 
i.e. ty. is independent of the concentration of the 
reactant. Hence the reaction is first order with respect 
to B. Now when [A] is doubled, keeping [B] constant, 
the rate also doubles. Hence the reaction is first order 
with respect to A. 
Rate = [A] [B]’ Order = 2 

Now for n™ order reaction, unit of rate constant is (litre) 
"“! (mol)'™” sec’ when n = 2, unit of rate constant is lit 
mol! sec”. 


(iv) (c) 


2. (i)(b): k= Ae PT 

E =Q,4=A 

(ii) (a): For reversible reactions, the energy of 
activation for the reverse reaction is lowered to the same 
extent as for the direct reaction. Hence the presence of 
the catalyst in such reactions increases the speed of the 
forward reaction and that of the backward reaction 


to the same extent. Consequently, the equilibrium is 
attained quickly but is otherwise not disturbed. 

OR 
(a) : Catalyst provides a new alternative path of lower 
activation energy. 
(iii)(a) : According to transition state theory, the 
reactant molecules must come together to form an 
activated complex, whose energy is higher than the 
reactant molecules, before the activated complex is 
converted into product molecules. 


(iv) (b) 

3. (b): Slow step is rate determining step hence, 

Rate = k [A]|B] 

4. (c): Rate of reaction ~œ concentration of reactants 
As the reaction proceeds, concentration of reactant 
decreases and so rate of reaction also decreases. 


OR 
(c) : For n” order reaction, tp œ [A] " 


For 2" order, bie [Agl” te fi <—. 
[A9] 
5. (d): The rate constant depends on temperature 
only. It is independent of concentration of reactants. 
OR 


(b): A— B For a first order reaction 
ņ — 2303 log( a j 


t 4—=xX 
Given a = 0.8 mol, (a - x) = 0.8 - 0.6 = 0.2 
2.303 0.8 
k=—— log (=) or k = 2.303 log 4 
l 0.2 
again a = 0.9, a - x = 0.9 - 0.675 = 0.225 


2.303 0.9 2.303 
— log| —— |; 2.303log4= log4 
t 0.223 t 


Hence t = 1 hour 
6. (d) 7. (b) 


k= 


E 
8. (d): logk=log A-——*— 
(d): og k= N08 A 5303 RT 


Thus a plot of log k vs 1/T should be a straight line with 
slope equal to -E,/2.303 R and intercept equal to log A. 


2.303R 
or E, = -2.303R x Slope 


OR 


(c) : Lower the activation energy, faster is the reaction. 


Slope = 


9. (c): Vessel III has highest concentration of 
reactants, 


nm Q2 
c =— =—=2 mol/L (for each reactant) 
V O.1 
Higher the concentration of reactants higher is the rate 


of reaction. 


10. (c) 

OR 
(c) : Order of reaction = 1.5-1+0=0.5 
11. (d) 12. (b) 13. (a) 


14. (d): Complex reaction proceeds in more than 
one step (elementary reaction). Molecularity is the 
characteristic of elementary reactions but not of the 
overall reaction. 


OR 


(b) : The rate of inversion is monitored by polarimetry 
because sucrose (reactant) and glucose and fructose 
(products) are optically active. 

15. (a) 

16. (d): The given reactions proceed at different rates. 


d[S d d|SO 
17. Rate of reaction =--> SO) |] [Oz] _ 1 [SOs] 


dt dt 2 dt 
d|O d|SO 
Since _A92) 2] 9 5x19-¢ = 1 ASO! 3l 
dt 2 at 
d|SO 


OR 
(i) Rate of appearance of Q 


d|Q| — 2x10~ 
dt 5 
(ii) Rate of reaction 


1d}Q| 1 N p A 
1al] 1o40 *-10° mol LD! s7} 
4 dt 4 


The reciprocals of coefficients are written for the 
expression of rate of reaction. 


=0.4x10 mol L! s7! 


2 
18. Putting she and a -x=7 in the integrated 


equation of first order, we get 
2.303 a — 2.303 


fsa B| 3g FE 
4 

19. Rate (r,) =k [NO],[O,] 

If volume of reaction vessel is doubled, the concentration 


of reactants becomes half, then, 


rected afno] [o 
ate (r,)= k| =NO| | —O, 
2 2 


1.386 


log4= 


CHEMISTRY TODAY | AUGUST ‘22 


@ 


Ld l 
=7x>k[No} [02 ]= on 


th 
i.e., rate becomes (2 | of the initial rate. 
OR 


k 
Temperature coefficient i.e., — =1.75 
1 


In general practice T; is taken as 25°C i.e., 298 K and 
T> as 35° G bea 308 K, 

k E T, -T 
Thus, log ~ = —— | +— 

k, 2.303R| TT, 


: 10 
log 1.75 =————__ X| ————— 
2.3031.987 |308x298_ 
E, = 10.207 kcal mol”! 
— d{C1 H2201, ] -d[H,0] 


20. (i)Rate = —-————— = 
dt dt 
_ a[(C.H,,0¢] _ d[(C,H,,O¢] 
dt dt 


(ii) Rate law equation : Rate = k[C,,H,,0,,| 
(iii) Molecularity = 2 
(iv) Order = 1 
OR 
The rate of reaction is nearly doubled with a rise 
in temperature by 10° for a chemical reaction. 
The temperature effect on the rate constant can be 
represented quantitatively by Arrherius equation : 
k = Ae Ea! RT 
k — Rate constant 
A — Arrhenius factor 
R — Gas constant 
T — Temperature 
E, — Energy of activation for the reaction. 
21. (a) Rate = kA[H,O,][I]; Order w.r.t. H,O, = 1 
(b) Molecularity : Step I = 2, Step II = 2 


where 


n—1l 
f 
torfa) where n is the order of 


Œh a 
reaction. 
-1 
3.52 (13333 Ñ 
From the given data, —— =| ——— = fe 
1.92 \ 6667 


(<. aœ initial pressure) 


log( >= | = (n—1)log2 =0.3010 x (n—1) 


1.92 
0.2632 = 0.3010 x (n - 1) 
n= L387 =2 
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Change in pressure 2-1.2 
time 30 


23. Rate of reaction = 


= — =16x107atm min” 
50 


Change in molarity can be derived from: 


: P 0.8 
PV =nRT; —=— a 399 
V RT V 0.0821 x 298 
Ch olarit 0.327 
Rate of reaction = ee ey 
time in second 50 x60 


= 1.09 x 10° mol litre sec”! 
24. (a) Order of reaction is zero. 


(b) Units of rate constant is mol L s™!. 


E 
25. We know k=A.e “l or logk=log A———*— 
2.503. RI 


Comparing this equation with the given equation, we 


E. 4 
get, - = 129 *10 
2.303R 


Hence E, = 1.25 x 10* x 2.303 x 8.314 
= 2.39 x 10° J mol’ or 239 kJ mol” 


2.303 
a as 
“@=%) 
a 2.2x10° x90 60 
log — oO = 0.05158 
(a— x) 2.303 


(t = 90 minutes = 90 x 60 seconds) 


taking antilog, — =1.126 
ä-=% 


4~*) _ 9 ggg 
a 
(a-—x) . . — 
—— gives the fraction of reactant left after a time span 
a 
of t. 


Percentage of reactant left = 88.8 % 
Thus, reactant decomposed = 100 - 88.8 = 11.2 %. 


OR 


According to the Arrhenius equations. 


E 
log k = log A -——“— 


2.303RT 
For uncatalysed reaction, 
EAD) 
log k, = log A -————_ ali 
on 82. 303RT m 
For catalysed reaction, 
E, (2) 
log k, = log A — ————— a(i 
B82 8 303RT i 


A is equal for the same reaction. 

Subtracting Eqn. (i) from Eqn. (ii) 
ky E,(1)-E,(2) _ (75.2—50.14) x10" J mol™ 
k, 2303RT ‘2.303 8.314298 


k k 
log >= 439 ; *=2.45x10* 
k kı 
Rate of reaction increases by 2.45 x 10° times. 


27. Rate = k[A]” [B]” 


Given: r; = 1 x 10 *=k [0.1]” [0.1]’ well) 
ra =9 x 10 = k[0.1]” [0.3]” ...(ii) 
r, = 2.7 x 10° = k[0.3]™ [0.3]” ..(iii) 
1x10" [a 
From Eqs (i) and (ii); 1- 7“ A 5 ae Ww 
n) 9x10 2 
n 9xlo* fil” 
From Eqs. (ii) and (iii); 2 = —— S a = f=) 
mH 27x10 3 


Rate = k[A]" [B] 
Using Eq. (i), 1 x 1074 = k[0.1]’ [0.1]? 
k= 10° = 0.1 litre’ mol min™* 
OR 
2N,05(¢, —> 4NO,.) + Orig) 
2 mol of N,O; (g) on decomposition gives a total of 
5 mol of gaseous species (4 mol NO, and 1 mol O,). 
Hence, pressure of N,O, to start with is given as 


2 
Po = 584.5 x Z = 233.8 mm Hg 


Now, the partial pressure of N,O, after 30 min would 
be given as 


5 
pi + (233.8 - pi) x Z = 284.5 


p, = 200 mm Hg 
Now using the expression 


k 200 k 
log Pt = ———_ og —— = —-—— x30 
Po 2.303 233.8 2.303 
2.303, 200 
k= ——— log —— =5.21x 10° min” 
30 ° 233.8 


28. (a) Molecularity is the number of molecules taking 
part in an elementary step. For this we require at least 
a single molecule leading to the value of minimum 
molecularity of one. 


(b) A complex reaction occurs through several 
elementary reactions. Numbers of molecules involved 
in each elementary reaction may be different i.e., the 
molecularity of each step may be different. Therefore, 


the moleuclarity of overall complex reaction is 
meaningless. On the other hand, order of complex 
reaction is experimentally determined by the slowest 
step in its mechanism and is therefore, applicable even 
in the case of complex reactions. 


29. log % Sa |m 
k, 2.303R\ DI 


2.303XRXT, XT k 
E, = he “Sh 


TI, -T, kı 
: 2.303 x 8.314Jmol K X650K x 700K 
an 700K —650K 
239x10 
x log ——— 
15x10- 


19.147 x 650 X 700 

E, =——____—_ 
50 

= 174237.7 (0.3783 — 0.3324) J mol” 

=174237.7 x 0.0459 J mol’ = 7997.51 J mol’ 


30. The given reaction is 


(log 2.39 — log 2.15) J mol! 


WY Cleay—* Gy, t Ch 
Att=0 0.4 atm 0 0 
At time t (0.4 - x) atm x atm x atm 


Total pressure at time t will be 
Prp=(04-x)+x+x=04+4+%x 
x =(P,- 0.4) 
Pressure of SO,CL, at time t will be 
Pso,cl, = 0.4-x= 0.4 - (P,-0.4) = 0.8 - P, 
At time t= 100 s, Py = 0.7 atm 
Pso,cl, = 0-8 = 0.7 = 0.1 atm 
According to first order kinetic equation 


p 2.303 log Pso,Cl, (initia) | 
; P SO,Cl, (after reaction) 
2.303 0.4 oe 
= ]og| — |=1.3x10" s 
100 0.1 

E. intercept = ln A 

31. (a) Ink=-—“+InA i 
a ! 

Intercept = ln A Ink “in 


(b) We know that, n 
1/T—> 
2.303XRXT, xT, k, 
— log] + 
tz =h] ki 


"e | 3.954107 
351i7xið” 

By usual calculation, E, = 44898 cal 

(ii) Again we know that, k = Ae TURI 


(i) E, = 


— 2.303x2x556Xx781 
781-556 
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Substituting the values of k, E,, Rand T 
3 517 x 107 = A g 4898/2 x 556 

44898 
2X320 


log A = - 6.4538 + 40.376 
A = 8.36 x 10” 


log 3.517 x107 = log A — 


OR 
(a) In the Arrhenius equation, 
k = Ag EalRT 
If E, is zero then k = A 
i.e., every collision between molecules leads to the 
chemical reaction. This is not true. Thus, E, cannot be 
Zero. 
(b) According to Arrhenius equation, 


k — Ae B Eg/ RT 


E, 1 
or log—=-—*x— 
A RT 2.303 
Calculation of k 
0.693 0.693 = 
k= = —1.155x10° 
fin 10x60 
fog { 155x107 \____ 98.610" 
i 4x101? ]  8.34xTx2.303 
8600 
or 164 —— OO_ 
8.314 2.303 T 
98600 
or =311.35K 


~ 8.314x2.303X16.54 _ 


32. (i) (a) The reaction is of first order. 
(b) Molecularity of a reaction is the number of reacting 
particles which collide simultaneously to bring about 


the chemical change. It is a theoretical concept. 
(ii) (a) Differential rate equation of reaction is 
dx 


— = kA] [B} = KLANBY 
T 


(b) When conc. of B is tripled, it means conc. of B 
becomes [3B] 


New rate of reaction, S = k{ A|[3BY 
iT 
= 9k[A] [B]° 


i.e., the rate of reaction will become 9 times. 

(c) When conc. of A is doubled and that of B is also 
doubled, then conc. of A becomes [2A] and that of B 
becomes [2B]. 
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Now rate of reaction, = = k[2A][2BŤ = 8k [A][B]" 
f 


i.e., the rate of reaction will become 8 times. 

(iii) Molecularity of a reaction is the number of reacting 
particles which collide simultaneously to bring about 
the chemical change. It is a theoretical concept. 


OR 
(a) The energy required to form activated complex is 
called activation energy. 
It is the difference between the threshold energy and the 
average energy possessed by the reacting molecules. 
(b) T, =295 K, k, =k (say) 
T, = 305 K k, = 2k; E, =? 
Using Arrhenius equation, 


log? = —“ at 


k 2.303R| TÉ 
2k E 305 — 295 
log — = —__*—__.  —_____. 

k 2.303 x 8.314. 295 x 305 
. 2.303 x 8.314 x 295 x 305 x log2 

. 10 
2.303 X 8.314 x 295 x 305 x 0.3010 

E 10 
= 51855.2 J mol” 


33. (i)No, an elementary process would have a rate law 
order equal to its molecularity and therefore, must be 


integers. 
(ii) Rate = k[A]? [B]? 
Rate, = (0.20)? (0.30)? = 5.07 x 10°” ...(i) 
Rate, = (0.20)? (0.10)? = 5.07 x 10°” wall) 
(Rate); _ (0.30)7 _ i 
(Rate), (0.10)? 
yel o Fad! ~q=6 
Rate, = (0.40)p (0.05)q = 1.43 x 10° (iii) 


Dividing (iii) by (ii) 
(Rate), _ (0.40)? (0.05) _ 143x107 
(Rate), (0.20)? (0.10)1 5.07x10™ 


« Ï 
2? x —=2.8:2? =2.8 
79 


Since q = 0 
Taking log on both sides 

p log 2 = log 2.8 
—log2.8 0.45 | : 
= log2 0.3010 ` 


or p 


order or reaction w.r.t A = 1.5, 
order of reaction w.r.t, B = 0. 


OR 
(i) No 
(ii) a = 0.6 mol/L, (a - x) = 0.4 mol/L 
= min 
= 2.303 0.6 — al 
k= — log — = 0.0811 min 
5 min 0.4 


(iii)(a) The decomposition of gaseous ammonia on 
a hot platinum surface is a zero order reaction at high 
pressure. 
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Scientist In Focus 


Early Life and Education 

e Asima Chatterjee was born 
on September 23", 1917 in 
Calcutta. She was born into a zA 
middle-class family which, at Tic <a 
the time, meant no education for oN — 
females. Her father loved Botany, X > and 

wy oe am 

this was where she developed ` 

her interest in medicine. But, 
her particular interest in the 
field of medicine began with her 
curiosity regarding the medicinal 
properties of plants. In 1936, 
she did her higher studies in 
chemistry, passing with honors distinction, from the Scottish Church 
College of the University of Calcutta. There weren't many girls in her 
class as women were rarely pushed to study more. 

e She graduated, with honours, trom the Scottish Church College, 
University of Calcutta in 1936. She further pursued Masters in Organic 
Chemistry trom the University of Calcutta and obtained the degree 
in 1938. She did not stop at this and went on to do her D.Sc. at the 
University of Calcutta. She was the first woman to receive a doctorate at 
an Indian University in 1944. 

e As a doctoral student, she worked on the chemistry of plant products 
and synthetic organic chemistry with the renowned chemist, Prafulla 
Chandra Ray (known as the father of Chemical science in India) and 
Satyendra Nath Bose, the famous physicist. She went on to work with 
Laslo Zechmeister at University of Wisconsin and Caltech for her post- 
doctoral research on biologically active alkaloids. 


Notable Work 

Chatterjee’s contributions to science include the following: 

e initiated chemical investigation of alkaloids in Rauwolfia canescens. 

e Investigated the chemistry of almost all principal types of indole 
alkaloids. 

e Contributions to the elucidation of the structure and stereochemistry of 
ajmalicine and sarpagine. 

e First suggested stereo-contiguration of sarpagine. 


Asima Chatterjee 
(23 September 1917 - 22 November 2006) 


In this reaction, platinum metal acts as a catalyst. At 
high pressure, the metal surface gets saturated with gas 
molecules. So, a further change in reaction conditions is 
unable to alter the amount of ammonia on the surface 
of the catalyst making rate of the reaction independent 
of its concentration. 

However, two molecules of ammonia react to give 
products thus, the molecularity is two. 

(b) For a zero order reaction, unit of rate constant is 


mol L`! s~}. 
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Asima Chatterjee 


e Isolated and characterised geissoschizine, a key precursor in biogenesis 
of indole alkaloids from Rhazya stricta. 

e Carried out synthetic studies on a number of complex indole, quinoline 
and isoquinoline alkaloids. 

e Developed procedures for the preparation of beta-phenylethanolamines 
in connection with alkaloid synthesis. 

e investigated the mechanism of acid-catalysed hydramine fission of beta 
phenylethanol amines. 

e Introduced the use of periodic acid as a reagent for the detection 
and location of both terminal and exocyclic double bonds in organic 
compounds. 


Awards and Recognition 

e She was a Premchand Roychand Scholar of the University of Calcutta. 

e In 1972, she was appointed as the Honorary Coordinator of the 
Special Assistance Programme to intensity teaching and research in 
natural product chemistry, sanctioned by the Indian University Grants 
Commission. 

e |n 1960, she was elected a Fellow of the Indian National Science 
Academy, New Delhi. 

e |n 1961, she received the Shanti Swarup Bhatnagar Award in chemical 
science, becoming the first female recipient of this award. 


e |n 1975, she was conferred the Padma Bhushan and became the first 
female scientist to be elected as the General President of the Indian 
Science Congress Association. 


e She was conferred the D. Sc. (honoris causa) degree by several 
universities. 


e She was nominated by the President of India as a Member of the Rajya 
Sabha from February 1982 to May 1990. 


e On 23 September 2017, the search engine Google deployed a 24-hour 
Google Doodle in honour of the 100th anniversary of Chatterjee's birth. 


e She won the C.V Raman award, P.C Ray Award, and the S.S Bhatnagar 
award. 


e = |IT Patna named a girls’ hostel after Asima. 
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